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PREFACE, 

«  TT  E  that  enlarges  his  curiofity  after 
J£j[  the  works  of  nature/"  fays  a 
celebrated  writer,  “  demonftrably  multi*  ^  v 
tiplies  the  inlets  to  happinefs.  A  man 
that  has  formed  a  habit  of  turning  evei  y 
new  objeft  to  his  entertainment,  finds  in 
thefe  productions  an  inexhauftible  ftock 
of  materials  upon  which  he  can  employ 
himfelf,  without  any  temptations  to  envy 
or  malevolence ;  faults,  perhaps,  feldom 
totally  avoided  by  thofe,  whofe  judgment 
is  much  exercifed  upon  the  works  of  art* 

He  has  always  a  certain  profpeCt  of  dif- 
covering  new  reafons  for  adoring  the 
fovereign  author  of  the  univerfe,  and  pro*  j 
bable  hopes  of  making  fome  difcovery  of 
benefit  to  others,  or  of  profit  to  himfelf.  j 
No  method  appears  better  calculated 
to  enlarge  our  knowledge  of  Natural  Hil- 
tory,  than  vinting  foreign  countries,  and 
carefully  attending  to  the  different  objects 
they  afford,  which  more  or  lets  delight  oy 
their  novelty  and  variety ;  but  our  in¬ 
quiries  fhould  not  be  confined  merely  to 
private  gratification ;  there  are  duties  of 
a  more  rational  nature ;  to  be  ufefel  to 
/  ^  A  4  fociety 
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fociety  by  diftributing  happinefs  amongff 
our  fellow  creatures,  is  one  of  the  higheft 
and  moft  neceffary.  The  numerous  pro- 
du£ls  of  nature,  their  application  to  the 
wants,  the  comforts  and  even  ornaments 
of  life ;  the  manners,  cuftoms  and  opi¬ 
nions  of  mankind ;  agriculture,  manufac¬ 
tures,  and  commerce;  the  ftate  of  arts, 
learning,  and  the  laws  of  different  nations, 
when  judicioufly  inveftigated,  tend  to  en¬ 
large  the  human  underftanding,  and  to 
render  individuals  wifer,  better  and  hap- 

Pier* 

The  introduction  of  the  common  pota- 
toe,  the  management  of  filk-worms,  the 
difcovery  of  jefuits  bark,  the  ufes  of  co¬ 
chineal,  Lacca  and  Indigo,  are  undeniable 
proofs  of  the  advantages  which  might  be 
derived  from  the  inquiries  of  ingenious 
men.  The  difcovery  of  another  Rich  root 
as  the  potatoe,  another  Rich  article  of 
commerce  and  apparel  as  filk,  another 
Rich  remedy  as  the  bark,  and  Rich  other 
dyeing  articles  as  cochineal  and  indigo, 
would  prove  acquifitions  of  the  greateft 
importance  to  a  trading  nation,  and  ren¬ 
der  the  iniquifitive  traveller  confpicuous 
as  a  public  bleffmg. 

Many  gentlemen  and  fea-faring  perfons 
who  go  abroad,  by  their  office  and  fitua* 
tion  in  life,  enjoy  both  time  and  oppor¬ 
tunity  for  collecting  the  beft  information 

2  on 
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On  fuch  fubjeCts  of  general  utility,  efpe- 
cially  the  natural  productions  peculiar  to 
the  place  they  vifit  or  refide  in,  which 
they  are  induced  to  overlook  for  want 
of  proper  directions  for  diftinguifhing  and 
preferring  them,  whereby  things  of  value 
and  ufe  are  loft  to  the  public,  and  the 
time  of  the  traveller  lefs  beneficially  em¬ 
ployed. 

To  promote  an  application  of  the  time 
and  talents  of  fuch  perfons  to  rational 
and  commendable  inquiries  of  this  kind, 
is  the  defign  of  the  following  directions, 
•which  the  author  thinks  himfelf  juftified 
in  recommending,  as  they  principally  re- 
fult  from  experiment  and  obfervation ; 
Thefe  were  firft  publiftied  about  twelve 
months  ago,  and  the  reception  from  the 
public  hath  been  fuch,  as  renders  ano¬ 
ther  edition  requifite,  while  it  intimates 
tire  utility  of  the  original  plan,  which 
has  fince  been  confiderably  improved,  to 
make  it  more  deferring  of  future  en¬ 
couragement. 

The  fecond  part  is  intirely  new,  in 
which  are  introduced  feveral  queries  and 
obfervations  on  natural  hiftory,  and  upon 
fubjeCts  in  general,  which  have  not  been, 
clearly  and  fufficiently  afeertained,  and 
therefore  merit  the  attention  of  the  Nato- 
ralift  and  Traveller.  For  this  part  of  his 
publication,  the  author  acknowledges  him¬ 
felf 
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felf  principally  indebted  to  the  ingenious 
John  Reinhold  Forfter,  who  obligingly 
prefented  to  him  many  of  his  manufcript 
papers,  previous  to  his  departure  on  the 
prefent  expedition  to  the  South  Seas.  He 
has  alfo  the  pleafure  to  mention  his  obli¬ 
gation  to  the  celebrated  Linnaeus,  and 
other  correfpondents,  who  have  favored 
him  with  their  obfervations  on  different 
fubjects  of  natural  hiftory. 

Several  treatifes  however  have  been 
written  on  the  plan  of  the  firft  part ;  fome 
years  fince,  M.  Turgot  publifhed  his 
“  Memoire  inftrudtif  fur  la  Maniere  de 
raffembler,  de  preparer,  de  conferver,  et 
envoyer  les  diverfes  Curiofites  d’Hiftoire 
Naturelle,  Lyons,  1751.  8vo.”  with  fi¬ 
gures  ;  but  the  directions  it  contains  are 
prolix,  and  in  many  refpects  injudicious ; 
fo  ignorant  is  the  author  of  a  proper  me¬ 
thod  of  preferring  infects,  that  he  directs 
the  collector  to  place  them  betwixt  leaves 
of  paper  (pag.  88.)  fimiiar  to  the  recom¬ 
mendation  of  Petiver. 

In  the  “  Amoenitates  Academic®,”  pub¬ 
lifhed  in  1753-  under  the  fanction  of  the 
great  Linnaeus,  Dr.  Hultman  gives  his 
Inlfruftio  Mufei  Rerum  Naturalium  in  a 
very  intelligent  manner,  though  in  a  lan¬ 
guage  which  renders  this  ingenious  pro¬ 
duction  of  lefs  general  utility. 


My 
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My  friend  John  Reinhold  Forfter  wrote 
Ms  directions  for  collecting*  preferring 
and  tranfporting  all  kinds  of  natural  hif- 
tory  curiofities,  in  1771.  This  perform¬ 
ance,  though  a  work  of  merit,  is  too 
concife  for  the  purpofe  defxgned ;  and  the 
author's  method  of  preferring  birds  is  not 
juftified  by  experiment,  as  it  will  neither 
fecure  fuch  fubjedls  from  infects,  nor  ad¬ 
mit  of  their  receiring  a  natural  pofition. 

Other  writers  hare  alfo  appeared  in 
different  departments  of  Natural  Hiflory, 
the  principal  of  which  will  be  noticed  un¬ 
der  the  particular  heads  they  treat  upon. 

If  perfons  who  go  abroad,  or  refide  in 
foreign  countries,  were  acquainted  with 
mathematics  and  drawing,  they  would 
in  all  probability  make  their  remarks  more 
acceptable,  by  adding  accurate  maps  of 
the  countries  they  rifit  or  refide  in ;  and 
by  joining  to  them  the  drawings  of  men, 
their  dreffes,  utenfils,  weapons,  coins, 
machines,  rites,  facrifices,  buildings,  tem¬ 
ples,  idols,  and  antiquities ;  as  well  as  the 
curious  quadrupeds,  birds,  reptiles,  fifh, 
infects,  and  fhells  peculiar  to  each  place ; 
with  the  plants  found  in  thofe  climates, 
efpecially  fuch  as  are  employed  for  food, 
in  commerce,  manufactures,  phyfic,  dye¬ 
ing  and  other  purpofes. 

In  the  drawings  and  defcriptions  re¬ 
lative  to  natural  hiftory,  it  is  neceffary 

to 
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to  attend  to  many  circumftances  which 
are  the  chara&eriftics  of  each  fpecies  of 
the  animal  and  vegetable  creation.  In 
quadrupeds  the  number  and  difpofition  of 
the  teeth;  fhape  and  pofition  of  the  horns ; 
number  of  the  toes  in  each  foot ;  fhape 
and  fize  of  the  claws  and  hoofs ;  fize  of 
the  ears ;  color  and  difpofition  of  the 
whifkers ;  nature  and  growth  of  the  hair 
in  the  fur,  mane  and  tail ;  length  and 
ufes  of  the  tail ;  whether  calculated  to 
grafp  any  obje£l,  or  to  give  the  animal 
liability ;  and  even  the  attitude  which 
is  characteriftic  of  the  animal,  and  fhews 
belt  its  marks,  fpots,  flripes,  claws,  ears, 
tail,  &c.  ought  to  be  expreffed. 

In  birds,  the  fhape  and  ufes  of  the 
bill,  whether  notched,  ferrated,  or  other- 
wife  remarkable ;  number  and  difpofition 
of  the  toes,  and  whether  diftinft,  lobat- 
ed,  or  palmated ;  length  of  the  legs  and 
nakednefs  of  the  knees  ;  color  of  the 
greater  and  fmaller  quill  feathers,  upper 
and  under  coverts  of  the  wings ;  num¬ 
ber  and  color  of  the  tail  feathers,  and 
coverts  of  the  tail ;  appearance  of  the 
vent,  belly,  breafl,  throat,  back,  crefl, 
wattles,  carunculse,  fpurs,  &c;  attitude 
peculiar  to  the  bird,  and  the  difference 
between  males  and  females,  and  young 
and  old  birds,  fhould  be  defcribed. 


In 
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In  tortoifes  or  turtles  the  difpofition 
of  the  (hell,  and  its  compartments  ;  fhape 
and  number  of  its  toes ;  abfence  or  pre¬ 
fence  of  the  tail,  and  fhape  of  the  head, 
mu  ft  be  delineated. 

In  fnakes,  the  fcales  above  and  below, 
their  number,  color,  and  figure ;  form  of 
their  heads,  and  whether  they  are  veno¬ 
mous,  fhould  be  remarked. 

In  fifh,  it  is  neceffary  to  attend  to  the 
proportion  of  the  breadth  to  the  length  $ 
form  of  the  head  and  difpofition  of  the 
palate  and  teeth ;  fhape  and  pofition  of  the 
mouth ;  fize  and  fituation  of  the  eyes ; 
coverts  of  the  gill,  and  rays  of  its  under¬ 
part  ;  fpines,  horns,  and  protuberances 
of  the  head ;  number,  figure,  fize  and 
color  of  the  fins  and  tail,  with  the  fpi- 
nofe  and  foft  rays  in  each  5  the  turn  of 
the  lateral  line,  with  the  form,  color  and 
difpofition  of  the  fcales. 

In  infefts,  the  feafon  when  each  of  the 
different  kinds  appear  fhould  be  obferved ; 
the  number,  fubftance,  and  particular  fhape 
of  their  wings,  with  the  pofition  of  them 
when  the  infeft  is  at  reft ;  the  fhape  of 
the  antennae  or  horns,  with  the  number 
of  joints  in  each ;  the  form  of  the  head, 
mouth  and  eyes,  more  particularly  of  the 
head  in  beetles,  of  the  mouth  in  bees, 
wafps,  flies  and  gnats,  and  of  the  eyes  in 
fpklers  •  the  number  and  fize  of  the  legs ; 
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the  fhape  of  the  thighs,  feet  and  claws  j 
the  flings  peculiar  to  the  hymenoptera 
clafs,  and  the  ufes  they  are  applied  to : 
but  the  natural  hiflory  of  infeCts  fhould 
in  a  peculiar  manner  engage  the  travel* 
ler’s  attention,  as  it  is  of  more  confequence 
to  difcover  the  natural  hiflory  of  one 
definitive  or  ufeful  infeCt,  than  merely 
to  collet  and  bring  over  twenty  in  their 
perfet  flate ;  the  former,  at  the  fame 
time  that  it  makes  the  fcience  more  en¬ 
tertaining,  bids  fair  to  benefit  mankind, 
while  the  latter  ferves  only  to  fill  the 
cabinets  of  the  curious ;  he  fhould  there¬ 
fore  carefully  obferve  the  manner  in  which 
infets  copulate,  and  the  places  where 
they  depofit  their  eggs ;  what  food  the 
young  larvae  or  caterpillars  feed  upon ; 
if  vegetable,  whether  it  be  the  root,  trunk, 
leaf,  flower  or  fruit;  if  deftruClive,  a& 
they  moflly  are,  the  methods  ufed  by  the 
natives  to  deflroy  them ;  and  if  ufeful,  the 
means  of  cultivating  them ;  and  what  are 
their  natural  enemies;  the  form,  atti¬ 
tude  and  markings  of  the  caterpillar,  fhould 
be  defcribed ;  if  it  has  feet,  their  number, 
and  the  particular  rings  on  which  they 
are  fituated ;  whether  it  be  fmooth,  hairy 
or  fpinous,  and  the  manner  of  its  chang¬ 
ing  into  the  chryfalis  or  pupa  ftate,  and 
how  long  it  continues  before  it  arrives  to 
perfection,  with  the  various  inflincts  and 
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contrivances  they  have  for  avoiding  dan¬ 
gers  and  catching  their  prey. 

In  fhells,  not  to  negleft  the  number 
of  them  belonging  to  one  animal ;  when 
Angle,  the  turn  in  the  windings,  whether 
to  the  right  or  left;  the  ftripes,  fpots, 
bands,  knobs,  fpines,  furrows  and  other 
marks ;  fhape  of  the  mouth  or  opening 
of  the  fhell,  lips  and  beaks :  In  thofe 
that  have  two  or  more  valves,  their  equal 
or  different  fizes  3  the  form  of  the  hinges 
where  they  are  connected,  and  the  num¬ 
ber  of  indentures  tallying  together;  the 
ftripes  and  furrows  on  the  outfldes,  and 
whether  longitudinal  or  tranfverfal;  and 
the  animals  inhabiting  the  fhells  fhould 
likewife  be  obferved  and  delineated. 

In  the  reft  of  the  worm  tribe,  the  fhape, 
arms,  and  other  parts  of  the  animal  fhould 
be  delineated. 

In  plants  the  greateft  accuracy  is  re~ 
quiftte,  the  fhape  of  the  flower  being  fo 
varied,  nice  attention  Is  neceffary  to  di- 
ftinguifh  its  minute  parts ;  the  figure  and 
number  of  the  flower  leaves ;  the  form 
and  fedlions  of  the  flower-cup;  the  num¬ 
ber  and  difpofition  of  the  duft  veffels,  and 
of  the  columnar  veffels  ftanding  on  the 
fruftification  (which  are  reckoned  by  bo- 
tanifts  to  be  the  male  and  female  parts  of 
the  flower,  and  in  fome  inftances  are  on 
different  plants ;  in  others  on  the  fame 

plant, 
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plant,  but  in  different  parts  of  it) ;  the 
fhape,  ftru&ure,  and  color  of  the  ftalk 
and  leaves ;  the  appearance  and  ftrufture 
of  the  roots,  and  fuch  other  circumftan- 
ces  as  characterize  the  different  fpecies 
of  plants,  ought  never  to  be  omitted. 

The  Naturalift  fliould  likewife  endea¬ 
vour  to  keep  an  accurate  journal,  where¬ 
in  all  the  occurrences,  obfervations, 
places,  diftances,  defcriptions,  accounts, 
informations,  and  remarks,  fliould  regu¬ 
larly  and  daily  be  entered,  while  recent 
in  memory. 
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TRAVELLER’S  COMPANION. 
PART  the  Firft, 


SECT.  I. 

The  Method  of  catching  and  preferving 
Insects  for  ColleSiions. 

-  Ten  thoufand  different  tribes 
People  the  blaze.  To  funny  waters  fome 
By  fatal  inftindt  fly. 

■  -Through  the  green- wood  glade 

Some  love  to  flray ;  there  lodg’d,  amus’d  and  fed. 

In  the  frefli  leaf.  Luxurious,  others  make 
The  meads  their  choice,  and  vifit  every  flower. 
And  every  latent  herb,  [a) 

INSECTS  in  general  are  known  to  moft 
people,  the  fyftematic  diftindlions  but  to 
few ;  nor  have  we  any  Englifh  names  for  the 
greateft  part  of  them.  The  general  denomina¬ 
tion  of  beetles,  butterflies,  moths,  flies,  bees, 

(a)  Thomfon’s  Seafons,  Summer,  1,  246. 

B  wafps. 


waips,  and  a  few  other  common  names,  are  all 
that  our  language  fupplies.  It  would,  there¬ 
fore,  be  in  vain  to  enumerate  the  immenfe 
variety  of  genera  and  fpecies  to  any  perfon 
unfkilled  in  the  fcience  of  entomology  :  we  may, 
however,  give  directions  under  general  names, 
where  to  find  and  how  to  catch  each  kind,  (b) 

I.  The  Coleoptera  (Y),  or  firft  great  clafs  of 
infects,  including  beetles,  are  found  in  and  un¬ 
der  the  dung  (d)  of  animals,  efpecially  of  cows, 
horfes,  and  fheep :  many  of  them  make  holes 
under  the  dung  three  or  four  inches  deep ;  it 
will  therefore  be  neceffary  to  have  an  iron  fpade 
to  dig  them  out,  when  in  fearch  of  this  tribe 
of  infects. 

Some  ( e )  are  found  in  rotten  and  half  decayed 
wood,  and  under  the  decayed  bark  of  trees ; 
on  the  carcafes  (/)  of  animals  that  have  been 
dead  four  or  five  days  •,  on  moift  bones  that  have 
been  gnawed  by  dogs  or  other  animals ;  on 
flowers  having  a  fetid  fee  11 ;  and  on  feveral 
kinds  of  fungous  iubftances,  particularly  the 

rotten 

{h)  Vide  SchoefFer.  Elements  Entomologies.  Curtis’s 
accurate  inltrudtions  for  collecting  and  preferving  infeCts, 
and  his  introduction  to  the  knowledge  of  infeCts,  tranflated 
from  the  Fundaments  Entomologise  of  Linnseus,  Amten. 
Acad.  v.  7. 

(r)  Coleoptera,  from  KoAgoc,  a  Iheath,  and  a/Jepoy ,  a 
wing,  are  luch  infeCts  as  have  crultaceous  Elytra,  or  Ihells, 
which  fhut  together,  and  form  a  longitudinal  future  down 
the  back  of  the  infect,  as  the  beetle,  Bupreftris  ignita, 

fig.  1 . 

CO  Scarab^us,  chafer .  Dermefles,  leather-eater.  Hiller, 
mimick- beetle.  Staphylinus,  rove-beetle,  (e)  Lucanus,  fag- 
beetle.  Cerambyx,  capricorn-beetle .  Dermeites.  (f)  Hiller. 
Silpha,  carrion-beetle.  Staphylinus, 
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rotten  and  moft  {linking :  others  (g)  may  be 
found  in  a  morning  about  the  bottoms  of  per- 
pendicular  rocks  and  fand  banks,  and  alfo  upon 
the  flowers  of  trees  and  herbaceous  plants.. 

Many  kinds  (h)  may  be  caught  in  rivers, 
lakes,  and  Handing  pools,  by  means  of  a  thread 
net,  with  fmall  mefhes,  on  a  round  wire  hoop., 

fixed  at  the  end  of  a  long  pole. 

In  the  middle  of  the  day,  when  the  fun  mines 
hot,  fome  (/)  are  to  be  feen  on  plants  and  flowers, 
blighted  trees  and  fhrubs ;  others  (k)  in  moiff 
meadows  are  bed  difcovered  at  night,  by  the 

Alining  light  which  they  emit. 

A  great  variety  (/)  lit  clofe  on  the  leaves  or 
plants,  particularly  of  the  burdock,  elecampane* 
coltsfoot,  dock,  thiftle,  and  the  like  *,  or  feed 
on  different  kinds  of  tender  herbs  (m). 

Numbers  (n)  may  be  found  in  houfes,  dark 
cellars,  damp  pits,  caves,  and  fubterraneous 
paffages,  or  on  umbelliferous  flowers  (0),  on  the 
trunks  as  well  as  the  leaves  of  trees ;  in  timber- 
yards,  and  in  the  holes  of  decayed  wood. 

Some  (p)  inhabit  wild  commons,  the  margins 
of  pools,  marfhes,  and  rivulets  *,  and  are  like- 
wife  feen  creeping  on  flags,  reeds,  and  all  kinds 
of  water-plants. 

Multitudes  (q)  live  under  Hones,  m'ols, 
rubbifh,  and  wrecks  near  the  {bores  of  lakes 

Q*)  Byrrhus,  curculio,  weevil.  Bruchus y/ted-beetle.  (b) 
Gyrinus,  whirl-beetle.  Ijydfcus,  water-beetle .  (f)  Cocci- 

nella,  lady-fly.  Bupreftis,  burn-cow.  Chryfomela,  golden- 
honey-beetle.  Cantharis,  Joft -winged- beetle .  E later,  jpring- 
beetle.  Necydalis,  clipt-winged- beetle.  ^  (i)  Lampyris, 
glow-worm.  (/)  Caffida,  tortoife-beetle .  ( m )  Meloe,  blif 

ter-beetle.  (n)  Tenebrio,  finking-beetle.  (o)  CerambyX, 
Ptinus.  (p)  Leptura,  wood-beetle .  Cicindela,  ■  gloffy -beetle. 
(y)  Carabus,  ground-beetle. 
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and  rivers,  Thefe  are  found  aifo  in  bogs, 
marfhes,  moifl  places,  pits,  and  holes  of  the 
earth,  on  (terns  of  trees  *,  and  in  an  evening  they 
crawl  plentifully  along  path-ways  after  a  Slower 
of  rain. 

Some  (r)  may  be  difcovered  in  the  hollow 
Items  of  decayed  umbelliferous  plants,  and  on 
many  forts  of  flowers  and  fruits. 

II.  Another  clafs  (r)  of  infedts  are  found 
about  (/)  bake-houfes,  corn-mills,  in  fhips,  and 
in  all  places  where  meal  is  kept on  grafs  (u\ 
and  all  kinds  of  field  herbage.  Some  (v)  of 
thefe  frequent  rivers,  lakes,  and  ftanding- 
pools. 

IIL  Butterflies  and  moths  make  another  great 
divifion  (w).  In  the  day,  when  the  fun  is  warm, 
butterflies  (*)  are  feen  on  many  forts  of  trees, 
fhrubs,  plants,  and  flowers.  Moths  (y )  may  be 
feen  in  the  day-time,  fitting  on  walls,  pales, 
trunks  of  trees,  in  fhades,  out-houfes,  dry 
holes,  and  crevices ;  on  fine  evenings  they  fly 
about  the  places  they  inhabit  in  the  day¬ 
time:  fome  (z)  are  feen  flying  in  the  day-time 
over  the  Bowers  of  honey-fuckles  and  other 

(r)  Forfieula,  earwig. 

(i)  Hemiptera,  from  v,  half,  and  mrj a  wing, 
have  their  upper  wings  ufuatty  half  cruftaceous,  and  half 
membranaceous,  not  divided  by  a  longitudinal  future,  but 
incumbent  on  each  other,  as  the  Cimex,  fig.  2 .  (/)  Blatta, 

cockroach .  (u)  Mantis,  camel-cricket .  Gryllus,  locujl . 
Fulgora,  cicada,  flea-locufl .  Cimex,  bug.  iyv)  Notonedta, 
boat-fly .  Nepa,  water-fcorpion. 

(w)  Lepidoptera,  from  ast/?,  a  fcale,  and  a/lspor,  a 
wing,  are  infers  having  four  wing?,  covered  with  fine 
fcales  in  the  form  of  powder  or  meal,  as  in  the  butterfly, 
Papilio  Antiopa,  fig.  3.  (x)  Papilio,  butterfly ,  (y)  Pha- 

lasna,  moth,  (s)  Sphinx,  hawk-moth . 
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plants  with  tubular  flowers.  Infers  of  this 
fpecies  feldom  fit  to  feed,  but  continue  vibrating 
on  the  wing,  while  they  thruft  the  tongue  or 
probofcis  into  the  flowers. 

IV.  Infers  of  this  clafs  (a)  are  found  in 
woods  ($),  hedges,  meadows,  fand-banks,  walls, 
pales,  fruits,  and  umbelliferous  flowers  ;  fome  (c) 
fly  about  lakes  and  rivers  in  the  day. 

V.  The  fifth  diviflon  ( d )  including  wafps  (e\ 
bees,  (/),  &c.  may  be  feen  about  hedges  (^), 
fhrubs,  flowers,  and  fruits.  Wafps  and  bees 
are  the  only  winged  infects  that  have  any  great 
degree  of  poifon  in  them  ;  they  fhould  therefore 
be  taken  with  a  pair  of  forceps,  and  handled 
cautioufly  on  account  of  their  flings,  which  are 
dangerous.  Some  ( h)  of  this  diviflon  have 
flings,  but  no  poifon,  and  are  to  be  found  on  the 
flowers  of  umbelliferous  plants,  when  the  fun 
Ihines  hot  in  the  middle  of  the  day  *,  at  which 
time  others  (/)  are  feen  on  fand-banks,  walls^ 
and  pales. 

VI.  Flies  of  various  kinds  conftitute  the  next 
clafs  ( k )  *  they  fly  about  the  tops  of  trees  (/), 

{a)  Neuroptera,  from  i >zv$ov,  a  nerve,  and  <r)i$ov,  a 
wing,  have  four  membraneous  tranfparent  naked  wings,  ge¬ 
nerally  like  network,  as  in  the  Panorpa  Coa,  fig.  4. 
(b)  Myrmeleon,  hemerobius,  pearl- fly.  Raphidia,  camel- 
fly.  ( c )  Libellula,  dragonfly .  Ephemera,  mayfly .  Phry- 
ganea,  fpringfly . 

(d)  ttymenoptera,  from  uyh'  a  membrane,  and 
a  wing.  Infedts  with  four  membraneous  wings,  tail  fur- 
nilhed  with  a  fling  ;  as  in  the  Tenthredo,  fig.  5.  ( e )  Vefpa, 

nxafp.  (fl)  Apis,  bee .  (g)  Tenthredo,  flaw  fly.  Sirex, 
tailed-rwafp.  Ichneumon,  ichneumon- fly .  Sphex,  ichneumon - 
nvafp.  Vefpa.  Apis.  ( h )  Mutilla,  naked-bee.  (/)  Chryfis. 

( k )  Diptera,  from  S'vco  two,  and  a  wing,  are  fuch 

as  have  only  two  wings,  and  poifers,  as  in  the  fly,  fig.  6. 
(/)  Oeftrus,  gadfly.  Mufca,  fly ,  Tabanus,  nxhame . 
Hippobofca,  horjefly . 

b  3 


little 


[  6  3 

I 

little  hills,  horfes,  cows,  fheep,  ditches,  dung¬ 
hills,  and  every  offenfive  objed.  Some  (m)  are 
found  on  all  forts  of  flowers,  particularly  thofe 
of  a  foetid  fmeil.  Many  (n)  of  thefe  are  molt 
cafily  taken  when  they  begin  to  feed  •,  for  in  the 
middle  of  the  day  they  are  fo  quick  and  adive, 
that  it  is  almoft  impo/Tible  to  catch  them. 

VII.  The  laft  great  divifion  (o)  contains 
fcorpions,  fpiders,  crabs,  lobfters,  It  is 

neceffary  only  to  obferve  here,  that  all  kinds  of 
infeds  having  no  wings  may  be  preferved  in 
fpirits,  brandy  or  rum,  except  crabs,  lobfters, 
and  the  like,  which  may  conveniently  be  pre¬ 
ferved  dry. 

Under  each  clafs  of  infeds,  I  Ihall  relate 
the  methods  of  killing  them  the  moft  readily, 
and  with  the  leaft  pain,  as  the  purfuit  of  this 
part  of  natural  hiftory  hath  often  been  branded 
•with  cruelty,  and  however  reafonably  the  na¬ 
tural  ift  may  exculpate  himfelf  by  pleading  the 
propriety  of  fubmitting  to  an  evil,  which  leads 
to  ufeful  difcoveries,  yet  for  wanton  cruelty 
there  never  can  be  a  juft  pretext. 

The  poor  beetle  that  we  tread  upon. 

In  corp’ral  fufferance  finds  a  pang  as  great 
As  when  a  giant  dies  (/>). 

L  The  firft  clafs,  confifting  of  beetles  (coleop- 
tera)  are  hard-winged.  Many  kinds  fly  about 
In  the  day,  others  in  the  evening,  fome  at  night 
only.  They  may  be  caught  with  a  gauze  net, 

(m)  Tipula.  Conops.  Afilus,  nvafp-fly.  (n)  Bombylius, 
Jto*wer~breeze. 

(o)  AFTER  A*  from  d$  without,  and  'sr'J s§oy  a  wing« 
Infeds  having  no  wings,  as  the  fpider,  fig.  7. 

(p)  Shakefpeare’s  Meafure  for  Meafure. 
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or  a  pair  of  forceps  covered  with  gauze.  When 
they  are  taken,  flick  a  pin  through  the  middle 
of  one  of  the  hard  wings,  and  pafs  it  through 
the  body,  as  in  plate,  fig.  i.  They  may  be 
killed  inftantly,  by  immerfion  in  hot  water,  as 
well  as  in  fpirit  of  wine  *,  then  flick  them  on  a 
piece  of  cork,  and  afterwards  carefully  place 
their  legs  in  a  creeping  pofition,  and  let  them 
continue  expoied  to  the  air  until  all  the  moiflure 
is  evaporated  from  their  bodies.  Beetles  may 
alfo  be  preferved  in  fpirit  of  wine,  brandy,  or 
rum,  clofely  corked  up. 

II.  Infedls  of  the  fecond  clafs  (hemiptera) 
may  be  killed  in  the  fame  manner  as  beetles,  and 
likewife  by  means  of  a  drop  of  the  etherial  oil  of 
turpentine  applied  to  the  head ;  or  in  the  man¬ 
ner  to  be  defcribed  under  the  next  clafs  for 
killing  moths. 

III.  The  divifion  of  butterflies  and  moths 
(lepidoptera)  as  well  as  all  flies  with  thin  mem¬ 
branaceous  wings,  fhould  be  catched  with  a  gauze 
net,  or  a  pair  of  gauze  forceps  :  when  taken  in 
the  forceps,  run  a  pin  through  the  thorax  or 
Ihoulders,  between  the  fore-wings,  as  in  plate, 
fig.  3.  After  this  is  done,  take  the  pin  by  the 
head,  and  remove  the  forceps,  and  with  the 
other  hand  pinch  the  breafl  of  the  infefl,  and  it 
will  immediately  die :  the  wings  of  butterflies 
fhould  be  expanded,  and  kept  fo,  by  the  preffure 
of  fmall  flips  of  paper,  for  a  day  or  two.  Moths 
expand  their  wings  when  at  reft,  and  they  will 
naturally  take  that  pofition. 

The  larger  kinds  of  thefe  infects  will  not  fo 
readily  expire  by  this  method,  as  by  flicking 
them  upon  the  bottom  of  a  cork  exaflly  fitted 
to  |he  mouth  of  a  bottle,  into  which  a  little 
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fulphur  had  been  put,  and  by  gradually  heating 
the  bottle  till  an  exhalation  of  the  fulphur 
takes  place,  when  the  infedt  inftantly  dies,  with¬ 
out  injuring  its  colors  or  plumage. 

The  beft  method  of  having  the  molt  perfect 
butterflies,  is  to  find  out,  if  poflible,  the  larva  or 
caterpillar  of  each,  by  examining  the  plants, 
Ihrubs,  or  trees  they  ufually  feed  upon,  or  by 
beating  the  ftrrubs  and  trees  with  long  poles, 
and  thereby  lhaking  the  caterpillars  into  a  fheet 
fpread  underneath  to  receive  them  ;  to  put  them 
into  boxes  covered  with  thin  canvas,  gauze,  or 
cat-gut,  and  to  feed  them  with  the  frefh  leaves 
of  the  tree  or  herb  on  which  they  are  found  y 
when  they  are  full  grown,  they  will  go  into  the 
pupa,  or  chryfalis  ftate,  and  require  then  no 
other  care,  till  they  come  out  perfect  butterflies, 
at  which  time  they  may  be  killed,  as  before 
diredted.  Sometimes  thefe  infedts  may  be  found 
hanging  to  walls,  pales,  and  branches  of  trees, 
in  the  chryfalis  ftate. 

Moths  might  likewife  be  procured  more  per- 
fedt,  by  colledting  the  caterpillars,  and  breeding 
them  in  the  fame  manner  as  butterflies.  As 
the  larvae  or  caterpillars  cannot  be  preferved  dry, 
nor  very  well  kept  in  lpirit,  it  would  be  fatis- 
fadtory  if  exadt  drawings  could  be  made  of  them 
while  they  are  alive  and  perfedh  It  may  be 
neceflary  to  obferve,  that  in  breeding  thefe 
kinds  of  infedls,  fome  earth  ihould  be  put  into 
the  boxes,  as  likewife  fome  rotten  wood  in  the 
earners  \  becaufe,  when  the  caterpillars  change 
into  the  pupa,  or  chryfalis  Hate,  fome  go  into 
the  earth,  and  continue  under  ground  for  many 
months  before  they  come  out  into  the  moth 
ftate  j  and  fome  cover  themielves  with  a  hard 

Ihellj 
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flhell,  made  np  of  fmall  pieces  of  rotten  wood. 
Hence  alfo,  as  many  go  into  the  earth,  valuable 
infedts  may  fometimes  be  found  by  digging  after 
them  a  foot  deep,  about  the  roots  of  trees, 
fhrubs,  and  plants. 

IV.  The  fourth  clafs  of  infedts  (neuroptera) 
may  be  killed  with  fpirit  of  wine,  oil  of  tur¬ 
pentine,  or  by  the  fumes  of  fulphur. 

V.  Thofe  of  the  next  clafs  (hymenoptera) 
may  be  killed  in  the  lame  manner.  A  pin  may 
be  run  through  one  of  their  wing-fhells  and 
body,  as  reprefented  in  plate,  fig.  5. 

VI.  Infedts  of  the  fixth  clafs  (diptera)  may 
likewife  be  killed  by  fpirit,  or  by  fumes  of  ful¬ 
phur. 

VII.  Thofe  of  the  laft  divifion  (aptera)  are  in 
general  fubjedts  which  fhould  be  kept  in  fpirit. 

When  in  fearch  of  infedts,  we  fhould  have  a 
box  fuitable  to  carry  in  the  pocket,  lined  with 
cork  at  the  bottom  and  top  to  flick  them  upon, 
until  they  are  brought  home.  If  this  box  be 
ftrongly  impregnated  with  camphor,  the  infedts 
foon  become  ftupefied,  and  are  thereby  prevented 
from  fluttering  and  injuring  their  plumage. 
Befides  a  gauze  forceps,  the  colledtor  fhould 
have  a  large  mufqueto  gauze  net,  made  in  the 
fhape  of  a  bat  fowling-net,  and  alfo  a  pin- 
cufhion  with  three  or  four  different  fizes  of  pins, 
to  fuit  the  different  fizes  of  infedts. 

In  hot  climates,  infedts  of  every  kind,  but 
particularly  the  larger,  are  liable  to  be  eaten  by 
ants  and  other  fmall  infedts,  efpecially  before 
they  are  perfedtly  dry :  to  avoid  this,  the  piece 
of  cork  on  which  our  infedts  are  ftuck  in  order 
to  be  dried,  fhould  be  fufpended  from  the  del¬ 
ing  of  a  room,  by  means  of  a  fiender  firing  or 

thread ; 
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thread ;  befmear  this  thread  with  bird-lime,  or 
fome  adhefive  fubftance,  to  intercept  the  rapa¬ 
cious  vermin  of  thefe  climes  in  their  paffage 
along  the  thread. 

After  our  infeCts  are  properly  dried,  they  may 
be  placed  in  the  cabinet  or  boxes  where  they  are 
to  remain  :  thefe  boxes  fhould  be  kept  dry  ;  and 
alfo  made  to  fhut  very  clofe,  to  prevent  fmall  in¬ 
feCts  from  deftroying  them ;  the  bottoms  of  the 
boxes  fhould  be  covered  with  pitch,  or  green 
wax,  over  which  paper  may  be  laid  ;  or,  which  is 
better,  lined  with  cork,  well  impregnated  v/ith  a 
folution  of  corrofive  fublimate  mercury,  in  a  fat  11- 
rated  folution  of  crude  fal-ammoniac  in  water,  an 
ounce  of  which  will  diffolve  twenty  fcruples  of 
the  fublimate. 

The  fineft  collections  have  been  ruined  by 
fmall  infeCts,  and  it  is  impoffible  to  have  our 
cabinets  too  fecure.  Such  infeCts  as  are  thus 
attacked  may  be  fumigated  with  fulphur,  in  the 
manner  defcribed  for  killing  moths  *  if  this 
prove  ineffectual,  they  may  be  immerfed  in  fpirit 
of  wine,  without  much  injuring  their  fine  plu¬ 
mage  or  colors,  and  afterwards  let  them  be 
fprinkled  about  their  bodies  and  infertions  of 
the  wings  with  the  folution  above-mentioned. 
But  baking  the  infeCts  in  an  oven  in  the  man¬ 
ner  to  be  defcribed  in  the  next  feCtion  for  birds, 
is  the  molt  effectual  method  of  extirpating  thefe 
enemies ;  however  the  utmoft  caution  is  requifite 
in  this  procefs,  in  regulating  the  heat  of  the  oven, 

Thefe  obfervations  and  directions  refpeCting 
infeCts,  may,  perhaps,  be  the  means  of  exciting 
the  curiofity  of  fome,  whofe  enquiries  after  this 
part  of  natural  hiftory  will  be  amply  compen¬ 
sated  by  the  frequent  opportunities  of  enlarging 

their 
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their  knowledge,  as  there  is  fcarce  any  part  of  the 
furface  of  this  globe,  fcarce  a  tree,  a  ihrub,  or  a 
plant,  an  animal  either  living  or  dead,  or  even 
the  excrements  of  animals,  on  which  fome  kind 
of  inledt  does  not  depend  for  its  fubfiftence  and 
propagation. 

,,,  - - The  flowery  leaf 

Wants  not  its  foft  inhabitants*  Secure, 

Within  its  winding  citadel,  the  ftone 
Holds  multitudes.  But  chief  the  forefl>  boughs* 
That  dance  unnumber’d  to  the  playful  breeze* 
The  downy  orchard,  and  the  melting  pulp 
Of  mellow  fruit,  the  namelefs  nations  feed 
Of  evanefcent  infers.  Where  the  pool 
Stands  mantled  o'er  with  green,  invifible. 

Amid  the  floating  verdure,  millions  ftray. 

Each  liquid  too,  whether  it  pierces,  foothes. 
Inflames,  refrefhes,  or  exalts  the  tafte, 

With  various  forms  abounds.  Nor  is  the  ftream 
Of  pureft  cryftal,  nor  the  lucid  air. 

Though  one  tranfparent  vacancy  it  feems. 

Void  of  their  unfeen  people  - -  (yV 

(y)  Thomfon’s  Seafons,  Summer,  1.  29 6* 
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SECT.  II. 

Method  of  preferving  Birds  and  other 

Animals. 

- - -  Vitam  excoluere  per  Artes. 

Vir.  JEn.  6.  v.  663. 

TH  E  general  increafe  of  knowledge  of  late 
in  natural  hiffory,  from  the  attention  of 
individuals  to  various  branches  of  it,  muft  af¬ 
ford  no  fmall  degree  of  pleafure  to  the  fenfible 
part  of  mankind.  Whilft  fuch  different  re- 
lea  rches  have  given  entertainment  to  different 
difpofitions,  enlarged  the  mind,  and  engaged 
and  diverted  it  from  unprofitable  or  dangerous 
purfuits,  they  have  occasionally  given  rife  to  the 
molt  ufeful  improvements  in  every  department 
of  life,  and  afforded  means  of  joining  utility 
with  elegance. 

To  promote  thefe  purpofes  more  effedtually, 
a  more  general  knowledge  of  a  good  antifeptic 
for  animal  fubftances  has  been  much  enquired 
after.  Owing  to  a  want  of  this,  many  curious 
animals,  and  birds  particularly,  come  to  our 
hands  in  a  very  imperfedl  flate :  fome  from 
foreign  parts  entirely  mifcarry,  and  others  of 
the  fineft  plumage  are  devoured  by  infedls. 

Since  the  firff  infertion  of  this  account  in 
the  Gentleman’s  Magazine  (r),  the  methods 
ufed  by  the  ingenious  captain  Davis,  and  T.  S* 

(r)  Vol.  IX.  1770,  page  293. 

Kuckahn, 
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Kuckahn,  have  been  publifhed  in  the  Pilofb- 
phical  Tranfa&ions  (j),  of  which  I  fhall  alfo  avail 
myfelf,  and  add  fuch  notes,  as  will  convey  an 
idea  to  the  reader  wherein  thefe  methods  may 
be  improved,  and  rendered  more  fimple  and 
familiar. 

The  former  direfts  birds  in  perfedt  plumage., 
u  to  be  opened  from  the  upper  part  of  the 
64  break  to  the  vent,  with  a  fharp  knife  or 

pair  of  fcifiars,  the  feathers  of  the  breaft  and 
44  belly  being  firft  carefully  laid  afide  by  the  hn- 
44  gers,  fo  as  not  to  hinder  the  fkin  being  eafily 
44  come  at.  The  (kin  muk  then  be  carefully 
44  loofened  from  all  the  flefhy  parts  of  the  breaft* 
44  body,  thighs,  and  wings ;  after  this,  cut  off 
44  all  the  fiefh  from  thofe  parts,  and  take  out 
44  alfo  the  entrails  and  all  the  infide :  then,  hav- 
44  ing  got  a  compofition  (/)  of  burnt  alum,  caai- 
46  phor,  and  cinnamon,  of  each  an  equal  quaa- 
44  tity,  well  powdered  and  mixt  together,  ftrew 
44  feme  of  this  powder  lightly  over  the  whole 
44  carcafe  *,  but  fait  is  by  no  means  to  be  ufed 
44  with  this  compofition,  as  it  always  will  drop 
44  and  naky  the  plumage  in  moik  weather  •,  pour 
44  alfo  into  the  body  a  fmall  quantity  of  camphor 
46  diffolved  in  rectified  fpirits  of  wine  (v) ;  after 
u  that,  fill  up  the  cavity  with  fine  cotton,  or 
44  any  foft  woolly  fubftance,  pouring  feme  of 
44  the  afore  faid  fpirits  into  the  cotton  or  ft  tiffing. 
44  Open  next  the  mouth,  and  with  a  pair  of  fcife 

(s)  Vol.  IX.  anno  1770,  page  184,  and  302.  From  the 
fpecimens  both  thefe  methods  appear  to  fucceed. 

(/)  For  this  compofition  I  fubiftitute  Kuckahn’s  dry  com¬ 
pound,  altered  in  the  manner  hereafter  to  be  mentioned. 

(*/)  The  application  of  lpirit  of  wine  and  camphor s  is 
always  unneceffary  in  preferving  thefe  fubjefts. 
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44  fars  take  away  the  tongue,  the  roof  oi  the 
44  mouth  (x),  eyes,  brains  (jy),  and  infide  of  the 
44  head  (z) ;  fill  that  alfo  with  the  fame  com- 
44  pofition ;  and  having  procured  eyes  as  near 
44  the  natural  ones  as  poffible,  put  them  into 
44  the  fockets  by  means  of  a  fmall  pair  of  nip- 
44  pers  introduced  at  the  mouth.  The  eyes  will 
44  be  belt  made  by  letting  fall  fome  drops  of 
44  black  fealing  wax  on  a  card  of  the  fize  of 
44  the  natural  ones  (a)  •,  the  card  muft  be  cut 
44  fomething  larger  than  the  wax,  to  prevent 
44  their  falling  out  of  the  head.  Fill  the  head 
44  quite  full  with  cotton,  pouring  fome  of  the 
44  fpirits  down  the  throat,  with  fome  of  the 
44  powder  •,  a  fmall  piece  of  brafs  wire,  that  has 
44  been  heated  in  the  fire  to  make  it  pliable5 
44  may  be  put  down  the  throat,  being  pafied 
44  through  one  of  the  noflrils,  and  faftened  to 
44  the  breaft  bone,  to  place  the  head  in  any  atti- 
44  tude  you  choofe ;  next  fill  up  the  body,  where 
44  the  flefii  has  been  taken  away,  with  cotton 
44  and  your  compofition  and  having  a  fine 

(x)  To  remove  the  roof  of  the  mouth  is  both  difficult 
and  unnecelfary. 

(j)  In  large  birds  the  brains  may  be  extracted  by  the 
eyes ;  the  belt  inftrument  for  this  purpofe,  is  a  director  ufed 
by  furgeons,  which  may  be  had  of  an  inftrument  maker  at 
a  trifling  expence. 

(53)  Kuckahn  direfts  the  neck  to  be  pulled  within  the 
Ikin,  till  the  back  of  the  Ikull  is  drawn  in  light,  out  of  which 
a  fmall  piece  is  to  be  cut,  and  the  brains  extracted  ;  the 
cavity  of  the  Ikull  is  then  to  be  moiftened  with  the  varnilh, 
fprinkled  with  the  powder,  and  filled  up  with  cotton,  &c. 
and  then  the  Ikin  may  be  drawn  back  to  its  proper 
place ;  but  this  is  troublefome  and  injurious  to  the  fubjeft. 

(c?)  Wax  is  not  a  proper  fubftance  for  eyes ;  there  are 
perfons  in  London,  whofe  bufinefs  it  is  to  make  glafs  eyes 
©f  any  fiz§  or  color,  at  a  penny  or  two  pence  a  pair. 

44  needle 
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««  needle  and  filk,  few  up  the  fkin,  beginning 
«  at  the  breaft,  obferving,  as  you  approach  to- 
«  wards  the  vent,  to  fluff  the  fkin  as  tight  as  it 
«  will  bear.  This  will  be  eafieft  accomplifhed 
46  by  means  of  a  fmall  piece  of  flick  or  ivory, 

«  like  a  fkewer,  till  the  whole  is  done  :  then  lay 
46  your  feathers  of  the  breaft  and  belly  in  their 
€c  proper  order,  and  your  bird  will  be  com¬ 
et  pleated.  If  you  would  chufe  to  put  it  into  an 
46  attitude,  by  introducing  a  fmall  piece  of  the 
46  wire  above-mentioned  through  the  foie  of 
44  each  foot  up  the  leg,  and  into  the  pinion  of 
44  each  wing  (^),  it  may  be  diipofed  of  as  you 
44  pleafeT 

Inflead  of  ufing  the  folution  of  camphor  in 
fpirit  of  wine,  Kuckahn  recommends  a  liquid 
varnifh,  made  of  two  pounds  of  common  or  raw 
turpentine,  one  pound  of  camphor,  and  one 
pound  of  fpirit  of  turpentine.  The  camphor 
is  to  be  broke  into  very  fmall  pieces,  and  the 
whole  is  to  be  put  into  a  glafs  veffel,  open  at 
top,  which  is  to  be  placed  in  a  fand  heat,  till 
the  ingredients  are  perfedly  diffolved  (Y). 

For  the  dry  compound  of  cinnamon,  burnt 
alum,  and  camphor,  direded  in  the  foregoing 

(h)  Leman  preferved  the  attitude  of  his  birds  by  a  wire 
run  Tideways  through  one  wing  into  the  bread  bone,  the 
other  end  of  the  wire  being  fattened  into  the  box  inclo- 
fmg  the  bird  ;  inftead  of  fattening  the  ends  of  the  wires  to 
the  pinions  of  the  wings,  after  Captain  Davis’s  method,  I 
have  always  found  it  more  convenient  to  fatten  them  to  the 
breaft  bone;  in  either  cafe  this  Ihould  be  done  before  the 
bird  is  fewed  up. 

{c)  This  is  a  difagreeble  daubing  compofition,  and  is 
befides  uimeceflary?  as  well  as  any  other  liquid  appli¬ 
cation, 


method. 
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method,  he  fubflitutes  the  two  following  com* 
pofitions. 


Corrofive  fublimate,  —  — 

ilb. 

Saltpetre  prepared  or  burnt,  — 

i  lb. 

Alum  burnt,  — •  — 

i  lb. 

Flowers  of  fulphur,  —  — 

ilb. 

Mufk  • —  * —  — 

fib. 

Black  pepper,  —  —  — 

i  lb* 

Tobacco  ground  coarfe.  —  - — - 

i  lb* 

Mix  the  whole  together,  and  keep  it  in  a  glafs 
veffel  flopped  clofe.  Some  of  this  is  to  be 
flrewed  upon  the  inlide  of  the  fkin  and  cavity  of 
the  head,  after  they  have  been  wafhed  with  the 
varnifh. 

The  other  dry  compofition  (e)  is  made  of  equal 
quantities  of  tanfy,  wormwood,  hops,  and  to¬ 
bacco,  which  are  to  be  cut  fmall  and  mixed  to¬ 
gether;  with  this  the  cavities  of  the  craw  and 
body  are  to  be  fluffed.  He  likewife  diredls  an 
artificial  breafl  to  be  made  of  foft  wood,  and 

[d)  The  mulk  renders  this  compofition  very  expenfive, 
for  which  the  fame  quantity  of  camphor  might  be  fubfli- 
tuted  with  real  advantage;  with  this  alteration,  I  make  ufe 
of  this  powder,  as  cheaper  than  the  compofition  recom¬ 
mended  by  Captain  Davis,  and  equally  effectual.  Sir 
Car.  a  Linne  recommends  a  compofition  of  aloes,  myrrh, 
and  coloquintida.  And  Kramer  mentions  arfenic  and 
burnt  alum. 

(e)  This  is  entirely  ufelefs,  and  forms  a  lefs  foft  and 
fmooth  fluffing  than  cotton  or  tow,  which  on  that  account 
are  preferable.  The  reader  will  obferve  the  difficulty  and 
expence  of  following  this  complex  method  recommended  by 
Kuckahn ;  it  is  indeed  furprifing  that  his  prolix  directions 
Should  be  admitted  at  large  into  the  Philofophical  Tranf* 
aCtions. 

fitted 
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fitted  to  the. proper  place,  after  being  moiflened 
with  the  varnifh  (/). 

In  fhort,  after  opening  the  bird  by  a  longitu¬ 
dinal  incifion  from  the  breaft  to  the  vent,  dilfefl- 
ing  the  flefhy  parts  from  the  bones,  and  remov¬ 
ing  the  entrails,  eyes,  brains  and  tongue,  the 
cavities  and  in  fide  of  the  fkin  are  to  be  fprinlded 
with  the  powder ;  the  eyes  are  then  to  be  inferted, 
and  the  head  fluffed  with  cotton  or  tow ,  in  the 
next  place  a  wire  is  to  be  paffed  down  the 
throat  through  one  of  the  noftrils,  and  fixed 
into  the  bread:  bone ;  wires  are  alfo  to  be  intro¬ 
duced  through  the  feet,  up  the  legs  and  thighs, 
and  inferted  into  the  lame  bone  j  next  fill  the 
body  with  cotton  to  its  natural  fize,  and  few  the 
fkin  over  it ;  the  attitude  is  laflly  to  be  attended 
to,  and  in  whatever  pofition  the  fubjebl  is 
placed  to  dry,  that  fame  wiH  pofition  will  be  re¬ 
tained  afterwards  (g). 

When  thefe  antifeptic  powders  before  men¬ 
tioned  cannot  be  had,  tobacco  fand  mixed  with 
a  fmall  proportion  of  alum,  black  pepper,  and 
camphor,  may  be  fubftituted. 

Small  birds  may  be  preferved  in  brandy, 
rum,  arrack,  or  fir  ft  runnings ;  though  in  this 
manner  the  color  of  the  plumage  is  liable  to  be 
extracted  by  the  fpirit. 

Large  fea-fowl  have  thick,  ftrong  fkins,  and 
fuch  may  be  fkinned ;  the  tail,  claws,  head,  and 

(/)  It  is  almoft  impofiible  to  proportion  an  artificial  breaft 
exactly  of  the  natural  fize  and  fhape  ;  cotton  or  tow  anfwers 
every  purpofe  with  lefs  trouble  5  the  varnifh  I  have  before 
oblerved  to  be  ufelefs  and  inconvenient. 

(g)  The  author’s  collection  in  natural  hiftory  is  always 
open  for  infpe&ioh,  and  any  information  in  his  power  may 
be  commanded. 


c 
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leet  are  carefully  to  be  preferved,  and  the  plumage 
itained  as  little  as  poffible  with  blood.  The  in- 
fide  of  the  fkin  may  be  fluffed  as  recommended 
above. 

Kuckahn  obferves  that  “  Baking  is  not  only 
“  ufeful  in  frefh  prefervations,  but  will  alfo  be 
“  of  very  great  fervice  to  old  ones,  deftroy- 
44  ing  the  eggs  of  infects ;  and  it  fhould  be  a 
4C  conftant  practice  once  in  two  or  three  years 
to  bake  them  over  again,  and  to  have  the 
cafes  frefh  wafhed  with  camphorated  fpirit, 
4C  or  the  fublimate  folution,  which  would  not 
44  only  preferve  collections  from  decay  much 
longer,  but  alfo  keep  them  fweet  ( h ).” 

One  of  the  belt  prefervatives,  is  to  procure 
clofe  boxes,  well  glazed :  with  fuch  a  precau¬ 
tion  I  have  kept  them  in  a  dry  room  many 
years  without  the  leaft  appearance  of  injury.— 
Baking  is  apt  to  crimp  and  injure  the  plumage; 
unlefs  great  care  be  ufed,  and  therefore  the 
proper  degree  of  heat  fhould  be  afcertained  by 
means  of  a  feather,  before  fuch  fubjedts  are 
baked. 

When  the  fubjedt  is  to  be  kept  fome  time  in 
a  hot  climate,  it  fhould  be  fecured  in  a  box  filled 
with  tow,  oakum,  or  tobacco,  well  fprinkled 
with  the  fublimate  folution  (SeCt.  I.  p.  io.J 
The  fame  preparations  and  precautions  already 
defcribed,  are  equally  applicable  to  quadrupeds 
in  general. 

Small  quadrupeds,  all  kinds  of  reptiles,  as 
fnakes,  lizards,  and  frogs ;  hfh  (i)  of  all  forts, 

and 

( h )  See  Philofophical  Tranfa£tions,  vol.  LX.  page  319. 
(/')  Sir  Car.  a  Linne  defcribes  another  method  of  pre- 
ferving  fifh  ;  this  is  to  expofe  them  to  the  air,  and  when 

they 
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and  fmall  tortoifes,  with  fea  eggs  (*),  and  feit 
ftars,  may  be  put  into  brandy,  rum,  auack,  or 
lirft  runnings;  with  the  addition  of  a  little 

alum 

Shells  coriflitute  an  extenfive  part  of  natural 
hiftory,  and  may  be  collected  in  great  plenty 
and  variety  on  the  fhores  of  moil  iilands  and 
continents.  Xhole  which  are  found  with  the 
fifli  in  them,  are  the  mofl  valuable  for  the 
brightnefs  of  color,  and  fmodthnefs  of  (urface; 
as  they  lofe  that  beauty  and  polifh,  when  they 
have  been  long  expofed  to  the  fun.  In  bivalves, 
or  thofe  having  double  (hells,  as  cockles,  oyfters, 
both  the  (hells  fhould  always  be  colledled. 
It  is  fufficient  in  packing  up  (hells,  to  prevent 

they  acquire  filch  a  degree  of  putrefa&ion,  that  the  fkm 
lofes  its  cohefion  to  the  body  of  the  fifli,  it  may  be  Aid  off 
almoft  like  a  glove  ;  the  two  fides  of  this  ikin  may  then  be 
dried  upon  paper  like  a  plant,  or  one  of  the  fides  may  be 
filled  with  platter  of  Paris*  to  give  the  fubjeft  a  due  plump 
heft.  Vid.  Armen.  Acad.  Vol.  III.  A  fifti  may  be  prepared, 
after  it  has  acquired  this  degree  of  putrefaction,  by  mak¬ 
ing  a  longitudinal  incifion  on  the  belly,  and  carefully 
difte&ing  the  flelhy  parts  from  the  1km*  which  are  bat 
flio-htly  attached  to  it  in  confequence  of  the  putrefcency ; 
the  Ikin  is  then  to  be  filled  with  cotton  and  the  antifeptic 
powder  as  directed  for  birds*  and  laftly;  to  be  fewed  up 

where  the  incifion  was  made;  . 

After  this  method  of  preparation  I  have  juft  received  a 
filh  from  the  Weft  Indies;  and  the  large  colleaion  in  the 
Prince’s  cabinet  at  Bruffels,  there  is  reafon  to  conclude  was 

prepared  in  a  fmiilar  manner.  , 

U)  The  echini  or  fea  eggs,  may  alfo  be  dried  ;  but  they 
are  then  fo  liable  to  be  broken,  that  the  fafeft  method  is  to 
prefer ve  them  in  fpirit* 

Horret  capdlis,  ut  marinus,  afperis* 

Echinus.  Hor.  Epod.  V.  27. 

C  2 
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their  rubbing  againft  each  other,  which  may  be 
effected  by  means  of  paper,  mofs,  fand,  &c. 
Some  of  the  fiiell  fill  may  be  preferved  in 
fpirits,  as  this  might  prove  an  ufeful  addition  to 
the  knowledge  of  this  department  of  natural 
hiftory. 

The  nefts  and  eggs  of  birds,  would  like  wife 
contribute  to  increafe  the  knowledge  of  natural 
hiftory,  and  prove  alfo  highly  ornamental  amongft 
collections  in  that  branch  of  zoology. 
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SECT.  III. 

Directions  for  bringing  over  Seeds  and 
Plants  from  difiant  Countries. 

Nor  ev’ry  plant  on  ev’ry  foil  will  grow  ; 

The  fallow  loves  the  watry  ground,  and  low; 

The  marfhes,  alders :  Nature  fee  ms  t’  ordain 
The  rocky  clift  for  the  wild  afh’s  reign  ; 

The  baleful  yeugh  to  northern  blahs  affigns  ; 

To  fhores  the  myrtles ;  and  to  mounts  the  vines  (/; . 

EVERY  part  of  the  world  has  its  peculiar 
productions  •,  and  in  no  objects  of  natural 
hillory  is  the  variety  more  entertaining,  than  in 
the  vegetable  kingdom.  The  gardens  of  the 
curious  have  already  been  enriched  with  many 
valuable  acquifitions  from  diftant  countries  ;  but 
many  attempts  alfq  to  introduce  feveral  other 
plants  equally  rare,  have  been  unfuccefsfully 
made,  owing  to  the  bad  date  of  the  feeds  or 
plants  when  firft  procured,  or  the  method  of 
difpofmg  of  them  during  long  voyages,  and  fuch 
accidents  as  the  utmoft  precaution  cannot 
prevent.  The  ingenious  J.  Ellis,  F.  R.  S.  has 
favoured  the  world  with  the  moll  judicious  ob- 
fervations  on  the  p relent  fubjecl,  which  may 

(/)  Nec  vero  terras  ferre  omnes  omnia  pofiunt. 
Fluminibus  falices,  craffifque  paludibus  aim 
Nafcuntur,  fteriles  faxofis  montibus  orni. 

Littora  myrtetis  lsetifima  :  denique  apertos 
Bacchus  amat  colies ;  aquiloiiem  et  frigora  taxi. 

Virg.  G.  II.  109. 
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foon  prove  the  means  of  many  ufeful  addi- 
dons  in  horticulture  to  this  kingdom  ;  where 


Beds  of  all  various  herbs,  for  ever  green, 

In  beauteous  order  terminate  the  fcene  (m). 


Ripe  feeds  fhould  be  chofen  for  this  purpofe, which 
have  been  collected  in  dry  weather,  and  kept 
dry  without  expofing  them  to  funfhine ;  and  in¬ 
ternally  they  fhould  be  plump,  white,  and  rnoift. 

a.  They  may  be  preserved  by  roiling  each  in  a 
coat  of  yellow  bees  wax,  about  half  an  inch 
thick  *,  and  afterwards  a  number  of  thefp  thus 
prepared,  may  be  put  into  a  chip  box,  which  is 
to  be  filled  with  melted  bees  wax,  not  made  too 
hot :  the  outfide  of  the  box  may  then  be  walked 
with  the  fublimate  folution,  (Se<5t.  I.  page  io.) 
and  kept  during  the  pafiage  in  a  cool  airy 
place.  In  this  manner  tea  feeds,  the  ftones  of 
mangoes,  and  all  hard  nuts  and  leguminous  feeds 
in  general,  may  be  prepared. 

b.  Inflead  of  putting  fmall  feeds  in  bees  wax, 
they  may  be  inclofed  in  paper  or  cotton  which 
has  been  firft  fteeped  in  melted  bees  wax,  and 
then  placed  in  layers  in  a  chip  box,  which  is  to 
be  filled  as  before  with  melted  bees  wax.  Pulpy 
feeds,  as  thofe  of  ftraw  berries,  mulberries,  arbu- 
tufes,  &>f.  may  be  fqueezed  together  and  dried, 
and  then  put  into  the  the  cerate  paper  or  cotton 
above-mentioned. 

1  The  fmall  feeds  well  dried  may  be  mixed  with 
dry  fand,  put  into  the  cerate  paper  or  cotton, 
and  packed  in  glafs  bottles,  which  are  to  be 
well  corked  and  covered  with  a  bladder  or  lea¬ 
ther.  Thefe  bottles  may  be  put  into  a  keg, 
f>ox,  or  any  other  veflel,  filled  with  four  parts 

(m)  Pope’s  Homer’s  OdyfT.  7. 
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of  common  fait,  two  of  faltpetre,  and  one  part 
of  fal  armoniac,  in  order  to  keep  the  feeds  cool, 
and  prefer ve  their  vegetative  power  (»).  . 

The  following  methods,  which  are  attended 
with  lefs  trouble,  have  been  alfo  found  fuc- 
cefsful. 

d.  Seeds  and  nuts  in  their  pods,  may  be  en- 
clofed  in  linen  or  writing  paper,  and  put  into 
canifters,  earthern  jars,  fnuff  boxes  or  glais 
bottles  *,  the  interfaces  between  the  parcels  or 
feeds  Ihould  be  filled  with  whole  rice,  millet, 
panic,  wheat  bran,  or  ground  Indian  corn 
well  dried.  To  prevent  any  injury  from  mieds, 
a  little  camphor,  fulphur  or  tobacco  ihould  be 
put  into  the  top  of  each  canifter  or  veil'd,  and 
their  covers  well  fecured,  to  exclude  the  admif- 
fion  of  the  external  air. 

e.  The  feeds  well  dried  may  be  put;  into  a  box, 
not  made  too  clofe,  upon  alternate  layers  of 
mofs,  in  fuch  a  manner  as  to  admit  the  feeds  to 
vegetate,  or  {hoot  their  fmall  tendiils  into  the 
mofs.  In  the  voyage,  the  box  may  be  hung  up 
at  the  roof  of  the  cabin  *,  and  when  the  ihip  is 
arrived  at  the  place  of  her  deflination,  the  feeds 
Ihould  be  put  into  pots  of  mold,  with  a  little  of 
the  mofs  alfo  about  them,  on  which  they  had  lain. 

Seeds  preferved  after  this  manner,  and  alfo 
in  the  preceding  (d),  which  are  procured  in  the 

(/z)  A  method  of  preferving  feeds  fimilar  to  this,  was 
firft  propofed  by  the  celebrated  Linnaeus,  which  he  thus  re¬ 
lates  in  a  letter  I  had  the  honor  of  receiving  from  him. 
tf  Lao-enula  vitrea  repleatur  feminibus  in  Indiis  nuper  le&is 
et  liccioribus,  dein  fubere  optime  claudatur.  fd&c  indetur 
Lagenae  multo  capacion,  et  repleatur  falibus  variis.  mixtis, 
ita°ut  fale  undique  lateribus,  fcilicet,  fundo  et  yrifi.cio  in- 
carcetur  interio  Lagenula.  Salibus  mixtis  oritur  frigus 
majus,  ne  a  calore  ciimatis  exficcentur  femina.” 

C  4  Eaft; 
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Ea(t  Indies,  may  be  examined  when  the  fhip 
arrives  at  St.  Helena ;  and  fome  of  them  which 
appear  in  a  ftate  of  vegetation,  fhould  be  fown 
in  cafes  or  tubs  of  earth  kept  as  fecure  as  poftible 
from  fea  water  ;  fome  holes  fhould  be  cut  in  thefe 
caies  or  tubs,  and  covered  with  baft-mats  or 
fail- cloth,  which  will  admit  fufficient  air. 

More  of  the  fame  feeds  may  be  alfo  fown 
after  the  fhip  has  pafted  the  tropic  of  Cancer, 
near  the  latitude  of  thirty  degrees  north.  Plants 
or  fhrubs  that  are  to  be  tranfjported,  muft  be 
taken  out  of  the  ground  with  a  quantity  of  the 
loll  covering  the  roots,  which  fhould  be  wrap¬ 
ped  in  wet  mofs,  and  furrounded  with  a  baft- 
mat,  or  dry  plantain  leaves,  and  put  into  the 
cafes  or  tubs,  with  the  precautions  above-men¬ 
tioned. 

In  whatever  method  our  feeds  have  been 
preferved,  it  fhould  be  a  conftant  precaution  to 
low  them  as  foon  as  they  have  been  expofed  to 
the  external  air,  otherwife  they  probably  will 
never  vegetate. 

In  the  firft  edition  of  this  work,  plafter  of 
Paris  was  recommended,  as  a  proper  fubftance 
for  preferving  feeds  in  a  ftate  of  vegetation  ;  this 
was  tried  upon  acorns  by  the  ingenious  naturalift 
already  refered  to,  and  kept  for  three  months 
(from  January  u.  to  April  2.  1772.)  When 
thefe  acorns  were  examined,  they  were  found 
dry,  and  as  hard  as  horn.  This  fubftance  there¬ 
fore,  as  well  as  clay,  is  very  improper  for  pre¬ 
ferving  feeds,  &c.  as  it  abforbs  their  moifture, 
and  thereby  deftroys  their  vegetative  power  (<?). 

( 0 )  See  alio  Phijbfophical  Tranfadtions,  Vol.  51.  part  1, 
page  206.  . 
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When  the  naturalift  is  in  fearch  of  vegetable 
produ&ions,  different  foils  and  Situations  fhould 
be  examined  ;  as  the  fea,  and  its  fhores,  deep 
running  waters,  dikes,  marfhes,  moors,  moun¬ 
tains,  cultivated  and  barren  fields,  woods,  rocks, 
EsV.  afford  each  their  peculiar  plants;  and 
wherever  any  are  collected,  the  particular  foil 
and  fituation  fhould  be  remarked. 

From  the  moift  meadow  to  the  wither’d  hill, 

Led  by  the  breeze,  the  vivid  verdure  runs, 

And  fwells,  and  deepens,  to  the  cherififd  eye  (/>). 

Sometimes  it  may  prove  inconvenient  to  convey  the 
plants  which  maybe  difcovered,  when  it  would  not 
be  fo  to  fend  them  dried  in  the  form  of  a  hortus- 
ficcus.  To  do  this  in  the  heft  manner,  and  to 
make  their  italics,  leaves,  &c.  lie  fiat  and  fmopth, 
they  muff  be  expofed  betwixt  papers  to  a  free 
dry  air,  with  confiderable  preffure  upon  them. 
The  leaves  and  flowers  fhould  be  carefully  ex¬ 
panded,  for  on  this  the  beauty  and  value  of  the 
fpecimea  greatly  depends.  Thofe  plants  fhould 
alfo  be  gathered  on  a  dry  day,  while  they  are  in 
full  bloom,  and  all  their  parts  perfect  and  entire. 
When  perfectly  dry,  they  may  be  kept  either 
loofe  in  quires  of  paper,  or  fattened  into  a  book, 
with  glew  made  of  fine  ifinglafs  diflblved  in  boil¬ 
ing  water.  Particular  care  is  to  be  taken  to 
avoid  any  injuries  from  moifture,  or  infects ;  to 
prevent  any  accident  from  the  latter,  let  the 
paper  and  ftalks  of  the  plants  be  fprinkled  with 
the  fublimate  folution,  (Sedd  I.  p.  10.) 

The  impreflions  of  plants  well  taken  off  upon 
paper,  look  very  little  inferior  to  the  beft  draw- 

(y)  Thomfon’s  Seafons,  Spring,  1.  8 6, 
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ings,  and  may  be  done  with  very  little  trouble. 
For  this  purpofe,  fome  printer’s  ink  (^),  and  a 
pair  of  printer’s  bodes,  fuch  as  are  ufed  for 
laying  the  ink  on  types,  are  neceffary.  After 
rubbing  thefe  boffes  with  a  little  of  the  ink,  lay 
the  plant  betwixt  them,  and  prefs  it  fo  as  to 
give  it  fufficient  color ;  then  take  the  plant  and 
lay  it  carefully  on  a  ilieet  of  paper,  and  prefs 
it  with  the  hand,  to  give  the  impreffion  of  the 
plant  to  the  paper,  which  may  be  afterwards 
colored  according  to  nature  ;  a  piece  of  blotting 
paper  may  be  placed  betwixt  the  plant  and  the 
hand,  to  prevent  the  latter  from  being  dirtied 
by  the  ink. 

But  the  moll  effedlual  method  of  fending  a 
branch  of  any  plant  with  the  flowers  and 
parts  of  frudtifi  cation  entire  and  perfedt,  is  to 
put  them  in  bottles  of  brandy,  rum,  or  arrack. 

Corals,  corallines,  fponges,  &c.  inhabitants 
of  the  fea,  are  found  in  confiderable  variety 
near  the  coafts  of  iflands  and  continents,  par¬ 
ticularly  in  hot  climates.  Some  of  thefe  are 
very  tender  and  brittle  when  dry,  and  Ihould 
therefore  be  carefully  packed  up  in  fand,  in 
order  to  keep  them  fleady,  or  placed  betwixt 
papers  in  the  manner  of  an  hortus-ficcus. 

In  hot  climates,  the  infedts  are  very  rapaci¬ 
ous  (r)  -■>  and  I  have  leen  the  fineft  fan-corals, 
and  others  of  a  foft  texture  when  firft  taken  out 

{q)  Where  this  cannot  be  procured,  ivory,  or  lamp  black, 
ground  with  boiled  linfeed  oil,  may  be  fubilituted. 

(r)  It  has  been  related,  that  the  Spaniards  after  having 
fettled  on  the  north  fide  of  Jamaica,  were  obliged  to  quit 
it,  on  account  of  the  rapacioufnefs  of  the  ants,  which  are 
laid  to  have  killed  their  children  by  eating  their  eyes,  when 
they  were  left  in  their  cradles.— Sloane’s  nat.  hill,  of  Jamaica, 
vol.  I.  introd.  p.  48.  et  paffim. 
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of  the  fea,  almoft  devoured  by  ants,  before 
they  became  dry  and  hard.  To  prevent  injuries 
of  this  kind,  a  little  powdered  corrofive  fub- 
limate,  or  the  fublimate  folution  (Seft.  I.  page 
io.)  may  be  lprinkled  upon  thele  produftions. 
Some  of  the  fmall,  and  branches  of  the  large 
ones,  might  alfo  be  put  into  fpirits,  and  the 
parts  of  them  thereby  preferved  much  more 
diftinft,  which  would  ferve  greatly  to  illuftrate 
their  natural  hiftory  (s). 

(A  Though  the  author  agrees  with  the  ingenious  J.  Ellis, 
F.  R.  S.  in  the  propriety  of  ranking  corals,  corallines, 
anaong  the  animal  kingdom,  he  has  placed  them  under  this 
fe'aion,  as  they  are  ufually  thought  to  be  vegetable  pro- 
duftions,  and  in  their  external  appearance  certainly  refem- 
|)!e  them. 
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S  E  C  T.  IV. 

Method  of  analyzing  Medicinal 

Waters  (/), 

Qui  autem  ad  obfervandum  adjicit  an i mum,,  ei  etiam, 
in  rebus  quae  vulgares  videntur,  multa '  obfervatu 
digna  occurrunt. 

Bacon  de  Augment.  Sclent. 

/%  S  many  fprings  contain  a  volatile  principle, 
Ji\.  boon  licibie  to  be  difllpated,  it  is  neceffary 
to  make  our  experiments  on  the  fpot,  in  order 
to  difcover  the  contents  of  fuch  waters.  Various 
as  thefe  contents  may  at  firft  appear,  the  appa¬ 
ratus  proper  to  acted  all  of  them  may  be  reduced 
into  a  very  fmall  compafs. 

When  we  purpofe  to  examine  any  medicinal 
ipring,  me  foil  and  face  of  the  country  fhould 
be  comidered,  the  ftony  or  mineral  appearance, 
and  particularly  whether  there  are  any  mineral 
veins  ;  the  degree  of  heat  of  the  water  fhould  be 
ascertained  by  a  thermometer,  and  its  compara¬ 
tive  weight  to  other  fprings  in  the  neighbour¬ 
hood  alio  carefully  obferved  ^  after  which  we 
may  enter  on  our  experiments. 

(/)  Waller! us  in  his  Hyorologia,  Lewis  in  his  notes  on 
Neumann  's  chemiftry,  with  Rutty,  Lucas,  Falconer,  Monro, 
and  other  writers,  have  given  directions  upon  this  fubieCt ; 
but  my  friend  Dr.  Walker  of  Hull  has  treated  it  profeffedly 
in  his  eiegant  i  hefis  de  Aqua  Sulphurea  Harrowgatenfi, 
Bdinb.  1770,  dedicated  to  that  learned  Chemifl  and  Philofo- 
pher  Dr.  Black. 
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I.  AERIAL  MATTERS. 

i.  Mephitic*  fixable,  or  fixed  air,  ^  is 
heavier  than  common,  or  vital  air,  and  ire- 
quently  mixed  with  water  *,  by  which  union, 
common  water  is  capable  of  diflolving  iron,  and 
thereby  forming  a  chalybeate  fpring,  as  in  Pyr- 
mont,  Spa,  and  many  other  celebrated  mineral 
waters  ( v ). 

This  mephitic  air  is  detedled  by  lime-water, 
the  former  precipitating  the  calcareous  earth  of 
the  latter  in  a  white  powder.  To  difcover  the 
quantity  of  this  aerial  matter,  a  bottle  filled 
with  the  mineral  water  fhould  be  tied  over  the 
mouth  with  a  loofe  bladder :  the  bottle  is  then 
to  be  placed  in  boiling  water,  the  heat  whereof 
will  extricate  the  mephitic  air,  which  rifmg  into 
the  bladder,  may  be  collected  by  tying  the  blad¬ 
der  clofe  to  the  neck  of  the  bottle,  and  after¬ 
wards  meafured  by  a  proportionable  bulk  of 
water,  (See  Sedt.  Y.) 

II.  SALINE  BODIES. 

i.  An  acid  is  fometimes  found  in  the  com- 
pofition  of  mineral  waters,  which  is  always  the 

vitriolic. 

a.  In  its  fixed  ftate,  which  is  fuppofed  to  be  fe~ 
parated  from  pyrites :  this  is  however  very  rare, 
and  probably  never  occurs,  as  it  cannot  remain 
long  in  this  ftate,  without  being  neutralized  by 
earths,  falts,  or  metals. 

(v)  This  was  noticed  many  years  ago  by  Dr.  Black  in 
his  leftures,  and  has  lince  been  adopted  by  feveral  ingeni¬ 
ous  writers. 

Many 
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Many  of  thofe  fprings  called  acidulae,  received 
this  name  from  the  mephitic  air  we  have  already 
mentioned.  If  this  acid  be  prefent,  it  may  be 
difcovered  by  an  infufion  of  fyrup  of  violets, 
or  by  an  infufion  of  lacmus,  or  archil  (<w)9 
which  are  turned  of  a  brighter  or  reddifh  color 
by  it.  This  acid  may  be  detedfed  alfo  by  a 
folution  of  lead  in  the  nitrous  acid ;  the  folution 
Ihould  be  fully  faturated.  The  nitrous  acid 
uniting  with  calcareous  earth,  or  fofiil  alkali, 
falls  in  a  white  fediment,  while  the  vitriolic  acid 
combines  with  the  lead. 

b.  In  its  volatile  fulphureous  Hate.  (See  page 
32*) 


2.  An  alkali  is  alfo  very  feldom  found  in 
water  in  its  proper  Itate. 

a.  When  a  foffil  alkali  is  prefent,  it  is  more  nicely 
detected  by  the  fyrup  of  violets,  or  infufion  of 
lacmus,  than  the  former,  thefe  being  turned 
green  by  the  leaft  portion  of  alkali.  If  a  con- 
fiderable  quantity  of  alkali  were  combined  with 
the  water,  it  might  be  precipitated  by  a  folution 
of  calcareous  earth,  or  by  acids, 
b-  A  volatile  alkali  may  be  diftinguifhed  by  a 
folution  of  corrofive  fublimate  mercury  in  water, 
or  in  the  nitrous  acid,  the  alkali  rendering  the 
folution  white,  a  precipitation  of  a  white  powder 
enfues  *,  but  no  change  is  produced,  when  the 
alkali  is  the  fixed  or  foffil,  or  if  any,  the  mer¬ 
cury  will  be  precipitated  in  an  orange,  brown, 

(w)  This  is  fo  nice  a  teft,  that  even  mephitic  air  is  apt 
to  give  it  rather  a  brighter  color. 

bince  the  firft  edition,  Dr.  Prieftley  makes  a  hmilar  ob- 
fervation  on  the  authority  of  his  correlpondent  M.  Bregman 
pf  Upfab"  Philofophical  Tranfa&ions,  Vol.  LXII.  1773. 

or 


[  31  3 

or  reddifh  powder,  where  there  is  a,  confider- 
able  quantity  of  the  volatile  alkali,  the  water 
turns  blue  by  the  addition  of  copper.  When 
this  alkali  is  in  a  very  fmall  proportion,  fome 
of  the  water  fhould  be  diftilled  over. 

3.  Neutral  salts  are  frequently  found  m 

medicinal  waters.  •  •  r 

a.  Glauber’s  salt,  compounded  of  vitriolic 

acid,  and  fixed  foffil  alkali ;  fpint  of  wine  added 
to  a  folution  of  this  fait,  precipitates  it  in  a  white 
powder  •,  but  no  change  is  produced  by  the  ad¬ 
dition  of  any  alkaline  fait. 

b.  Epsom  salt,  formed  of  the  fame  acid,  and 

the  earth  of  magnefia,  is  often  a  compofition  in 
purging  waters.  Any  alkaline  fait,  either  fixed 
or  volatile,  turns  this  water  milky  or  curdly  *,  the 
alkaline  fait  uniting  with  the  vitriolic  acid,  pre¬ 
cipitates  the  earth  of  magnena.  _ 

c.  Nitre,  is  compofed  of  the  nitrous  acid,  and 
fixed  alkali.  ^Vater  containing  this  ialt  fliould 
be  evaporated,  and  the  nitre  remaining  may  be 
known  by  deflagration,  or  by  its  making  a 
crackling  noife  over  the  fire.  When  the  nitrous 
acid  is  combined  with  calcareous  earth  inftead 
of  the  fixed  alkali,  the  earth  may  be  precipitated 
by  the  addition  of  this  alkali. 

d.  Common  salt,  confifting  of  the  muriatic 
acid,  and  foffil  alkaline  lait.  The  acid  of  this 
fait  is  nicely  deteded  by  a  folution  of  filver 
in  the  nitrous  acid  the  muriatic  acid,  having 
a  nearer  affinity  with  filver  than  the  nitrous, 
unites  with  the  filver,  which  falls  down  in  a  white 
fediment,  while  the  nitrous  acid  joins  with  the 
alkali  of  the  common  fait.  It  is  proper  to  have 
a  redundancy  of  the  nitrous  acid  in  the  fpiUtion 
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$  i 

of  Silver,  left  the  filver  be  precipitated  by  a  cal¬ 
careous  earth,  which  may  be  in  the  water. 

III.  EARTHY  SUBSTANCES. 

a\  Calcareous  earth,  or  calcined  lime-stone* 
is  found  in  moft  wells  and  medicinal  Iprings • 
the  prefence  of  which  is  beft  difeovered  by  a 
folution  of  lead  in  the  nitrous  acid.  This  acid 
fhould  be  faturated  with  as  much  lead  as  it  will 
diflolve,  left  the  Superfluous  acid  Should  Satu- 
rate  the  earth,  and  prevent  the  precipitation  of 
the  lead.  If  there  be  any  calcareous  earth  in 
the  water,  this  folution  turns  it  milky,  and  after 
home  time  a  white  powder  is  depofited,  the  cal¬ 
careous  earth  precipitating  the  lead,  by  uniting 

b.  If  calcareous  earth  be  fufpended  in  water  by 
combination  with  the  vitriolic  acid,  gypfum,  or 
felenites,  is  formed,  which  may  be  difeovered 
by  the  addition  of  alkaline  fait  to  this  com¬ 
pound  ;  the  mixture  fhould  be  warmed  a  little, 
to  promote  the  precipitation  of  the  Selenitic 
earth. 

c.  The  fame  acid  united  with  argillaceous  earth, 
or  earth  of  alum,  produces  an  aluminous  auftere 
compofition ;  and  the  earth  may  be  precipitated 
alfo  by  alkaline  fait,  which  uniting  with  the  vitri¬ 
olic  acid,  allows  the  earth  to  fall  down  in  a 
fediment. 

IV.  SULPHUREOUS. 

Sulphur  may  be  fufpended  in  its  proper 
form,  though  it  is  not  Soluble  in  this  ftate^  but 
when  the  principle  of  inflammability  in  fulphur 

is 
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Is  combined  with  calcareous  caith,  oi  sny  aikali,- 
in  the  form  of  an  hepar  fulphuiis,  it  reacluy 
diflfolves  •  in  which  cafe  the  water  fmelis  difagree- 
ably,  like  the  fcourings  of  a  gun,  or  putrid  eggs. 
It  is  diflinguifhed  alio  by  a  folution  of  laccha- 
rum  faturni  (fugar  of  lead)  in  the  nitrous  or 
vegetable  acids  •,  a  little  of  this  lolution  being 
marked  in  lines  on  paper,  and  the  paper  im¬ 
pended  over  the  water,  the  volatile  fulphureous 
fumes  arifing  from  the  water  turn  thefe  lines  of 
a  brown  or  dark  color  y  the  inflammaole  matter 
of  the  fulphur  uniting  with  the  lead  in  the  folu¬ 
tion  of  the  faccharum  faturni,  partly  revives  the 
metal,  and  hence  produces  that  dark  color. 
(See  Sed.  V.  page  39,  40.) 

y  BITUMINOUS  BODIES, 

Bitumen  frequently  runs  from  amongfl  rocks, 
whence  it  is  called  petroleum  •,  it  is  alfo  common 
In  the  bowels  of  the  earth,  as  hath  been  often 
fatally  experienced  from  thofe  bituminous  va¬ 
pours  called  fire-damps,  which  prove  in  flam¬ 
mable,  and  therefore  differ  from  mephitic  air, 
the  latter  extinguishing  fire.  Whether  this  in¬ 
flammable  vapour  is  formed  of  the  principle  of 
inflammability  of  fulphur  and  the  vitriolic  acid 
in  a  volatile  ftate,  is  not  fo  weil  afcertained.  as 
the  remarkable  effects  produced  by  tnefe  oitu- 
minous  bodies  in  the  mountains  of  fEtna,  Vefu- 
vius,  and  many  others  mentioned  in  hi  dory. 

Liquid  bitumen,  naphtha,  or  petroleum, 
is  never  found  combined  witn  water,  but  floats 
on  its  furface  in  a  manner  evident  to  the  eye, 
and  may  be  particularly  diflinguifhed  bv  the  take 
and  frnell. 
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YL  METALLIC  SUBSTANCES. 


a.  Iron  is  a  common  ingredient  in  mineral- 
waters,  whence  they  are  called  chalybeate.  The 
general  method  of  diftinguifhing  this  metal,  is* 
by  an  infufion  or  powder  of  galls,  which  turns 
water  containing  iron  of  a  purple  or  black  co¬ 
lour,  deeper  in  proportion  to  the  quantity  of 
iron  prefent. 

But  the  moft  accurate  method,  is  by  means  of 
the  Pruffian  alkali  (x)  fully  faturated  with  the 
inflammable  matter  of  dried  blood.  This  al¬ 
kali  mixed  with  a  chalybeate  water  turns  the 
latter  immediately  blue,  and  depofits  the  iron  in; 
a  powder  of  the  fame  colon 
k  Copper  in  water  is  precipitated  in  a  red 
powder  by  the  fame  alkali, 
c.  Zinc  is  precipitated  in  a  white  powder  by 
the  Pruffian  alkali.  Although  this  alkali  preci¬ 
pitates  all  the  metallic  fubftances  from  acids,  fa 
that  they  may  be  diftinguifhed  from  one  another3. 
it  does  not  any  of  the  earths, 
do  Arsenic  has  been  fufpefted  in  fome  mineral 
iprings,  but  I  am  acquainted  with  no  proof  of 
ite  However,  it  may  poffibly  happen  that  water 
running  through  arfenical  veins,  may  carry  off  a 
quantity  of  arfenko  To  difcover  this,  the  water 

C*)  The  Pruffian  alkali  is  made  of  equal  quantities  of  dried 
ox-blood,  and  fixed  alkali.  Thefe  are  to  be  burnt  together 
in  a  crucible,  and  the  allies  diffiolved  in  a  fufficient  quantity 
of  water,  when  we  enter  on  our  experiments. 
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ftiould  be  evaporated*  and  the  refiduum  may  be 
placed  on  a  hot  bar  of  iron,  and  if  there  be  any 
arfenic,  it  is  known  by  emitting  a  ftrong  garlick- 
like  fmell  •,  or  this  refiduum  may  be  moiftened 
with  pil,  and  put  between  two  bright  plates  of 
copper,  which,  when  heated,  are  turned  of  a 
white  color,  if  any  arfenic  be  prefent  i  but  the 
fmell  generally  affords  a  fufficient  teft. 
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SECT.  V. 


Experiments  on  the  Contents  of  the 


Air 


C  eft  une  erreur  de  crbire,  q’une  experience  aveugle, 
et  une  habitude  mechanique,  tiennent  lieu  de  prin- 
cipes  furs,  et  de  maximes  fondees  fur  un  folide 
raifonnement. 


Beecaria  Tradudt.  d’un  difcours  fur  la  Commerce. 


OTHING  is  more  evident  than  that  our 


A  ^1  atmofphere  abounds  with  a  great  variety 
oi  iubflances,  if  we  confider  the  various  exhala¬ 
tions  conftantly  emitted  from  all  vegetables ; 
m  prodigious  quantities  from  all  animal  bodies  ; 
and  the  great  variety  of  foffil  matters  that  are 
inceftantly  rifmg  in  the  atmofphere  (j). 

To  inveftigate  the  nature  of  all  thefe  is  im- 
poflihle.  j  in  very  few  cafes  can  we  find  the  exha¬ 
lation  of  one  kind  only  ;  and  many  of  them  are 
of  little  confequence  ;  for  if  we  confider  the 
quantity  that  is  conftantly  exhaling,  and  the 
powers  many  of  them  might  have  in  acting  upon 
the  human  body,  we  fhould  expedt  the  effedbs  to 
appear  every  moment  to  a  confiderable  degree, 
which  we  find  very  far  from  being  the  cafe  r 
there  are  certainly  fome  means  by  which  they  are 
obviated  :  thefe  exhalations  are  no  doubt  more  or 
lefs  diffufed  into  the  higher  regions  of  the  air; 

(j)  This  was  publifhed  before  the  author  became  ac-< 
quainted  with  the  obfervations  on  different  kinds  of  air  by 
the  learned  Dr.  PriefHey,  and  as  this  mquiiitive  philofopher- 
is  ftill  purfuing  his  enquiries,  it  is  thought  fufficient  to  re¬ 
fer  the  reader  to  the  original  experiments,  in  the  laft  volume- 
e!  the  Philofophical  Tran  factions. 


and 


f  37  1 

and  probably  alfo,  from  their  mixture  with  one 
another,  the  mod  aftive  come  to  be  neutral 
and  innocent. — » 

i 

Did  not  the  acid  vigor  of  the  trine. 

Roll’d  from  fo  many  thundring  chimnies,.  tame 
The  putrid  fleams  that  overfwarm  the  fky  ; 

This  cauflic  venom  would  perhaps  coirode 
T^hofe  tender  cells  that  draw  the  vital  air. 

In  vvin  with  all  their  unbtuous  rills  bedew  d 

It  is  in  few  inftances  that  the  exhalations  are 
not  expqfed  to  the  means  or  mixture  *,  and  it  is 
but  feldom,  comparatively,  that  effects  are  pro¬ 
duced  upon  human  bodies,  although  in  a  par¬ 
ticular  manner  immerfed  in  this  vitiated  atmo- 
fphere. 

There  are,  however,  fome  impregnations  in 
the  atmofphere,  which  daily  experience  fhews 
have  confiderable  influence  on  our  bodies ;  for 
though  they  may  not  fenfibly  nffeft  the  more 
robuft  and  ftrong,  they  certainly  do  the  weak  and 
delicate.  With  a  view  to  inyeftigate  them  more, 
particularly,  the  following  experiments  were 
made  in  the  beginning  of  Auguft^  in  the  year 

For  fbnie  preceding  weeks  the  air  had  been 
generally  warm  and  dry,  and  mofily  free  from 
wind  ;  the  evening  on  which  T  began  to  condenfe 
the  atmofpherical  moiflure  was  calm,  and  clos’d 
a  fine  warm  day  the  place  where  this  moifture 
was  colleded,  was  in  a  court  about  the  centre  of 

Graeechurch-ftreet. 

I  procured  a  large  glafs  globe  perfectly  clean 
pn  the  outfide,  into  which  I  put.  a  quantity  of  ice 

*  Armllrong’s  Art  of  preferving  Health,  p«  5Is> 
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and  fal  ammoniac  powdered ;  the  globe  thus  pre¬ 
pared,  was  fufpended  in  the  air  about  five  yards 
from  the  furface  of  the  ground;  the  cold  produced 
by  the  ice  and  neutral  fait  congealed  the  moifture 
of  the  air  on  the  external  furface  of  the  globe  in 
the  form  of  ice.  This  condenfed  body  was  care¬ 
fully  fcraped  off  with  a  filyer  fpatula,  and 
received  into  a  wide-mouthed  bottle  well  rinfed  : 
when  1  had  collected  in  this  manner  fome  ounces 
of  condenfed  matter,  I  proceeded  on  the  follow¬ 
ing  experiments. 

EXPERIMENT  I. 

To  know  if  it  contained  any  fixed  air,  I  put 
one  ounce  of  the  condenfed  moifture  into  a  vial, 
the  cork  of  which  was  perforated  through  the 
whole  length,  to  admit  the  extricated  air  to  pafs 
through  :  over  the  cork  was  tied  a  loofe  bladder 
free  from  any  air;  I  then  placed  the  vial,  thus 
prepared,  in  boiling  water ;  the  heat  of  the  water 
extricating  the  fixed  air  from  the  condenfed 
moifture,  it  efcaped  through  the  perforation  of 
the  cork  into  the  bladder,  where  it  was  col- 
lecfted  ;  the  quantity  of  this  air  occupied  a  fpace, 
which  of  limple  diftilled  water  was  equal  in  bulk 
to  i  j  drachm.  The  vial,  upon  weighing  it 
after  the  reparation  of  the  air,  was  reduced  a 
few  grains  lighter. 

To  be  more  certain  that  a  great  part  of  this 
extricated  air  was  fixed,  I  applied  it  to  lime- 
water  ;  a  precipitation  of  calcareous  earth  en- 
fued,  which  convinced  me  of  its  prefence.  (See 
SedL  IV.  page  29.) 
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experiment  II. 

I  took  a  quantity  of  the  condenfed  atmo» 
fpherical  moifture,  which  had  not  been  expo  fed 
to  heat-,  with  this  i  mixed  fome  fyrnp  of  violets 
diluted ;  the  fyrup  evidently  became  of  a  greener 
color-,  which  perfuaded  me  that  no  acid,  but 
an  alkali,  predominated.  (See  Bed.  IV.  page 

3°*) 

experiment  iil 

By  mixing  the  condenfed  moifture  with  a 
folution  of  corroftve  fublimate  mercury,  the 
mixture  became  of  a  pale  white,  which  proved 
the  alkali  to  be  volatile ;  for  with  a  fixed  alkali 
no  change  could  have  been  produced  *,  or,  if 
any,  the  mercury  would  have  been  precipitated 
in  a  brown  or  reddifh  powder,  called  mercurius 
pT6cipitutus  fuj'cus  IV 'ortziu  (See  Bed.  IV®  page 

30s) 

experiment  IV® 

A  piece  of  paper  marked  with  a  folution 
of  lead  in  diftilled  vinegar,  was  fufpended  over 
a  quantity  of  the  condenfed  moifture,  while  in  a 
ft  ate  of  evaporation;  but  no  change  taking 
place  in  the  lines  marked  on  the  paper,  1  con¬ 
cluded  no  fulphur  or  inflammable  matter  was 
detached.  (See  Bed.  IV.  page  32.) 

EXPERIMENT  V. 

The  condenfed  moifture  evaporated  to  dry- 
fiefs*  yielded  a  brownifh  faline  body,  which  from 
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feme  experiments  (fee  Sed.  IV.  and  VI.)  ap-, 
peared  to  be  chiefly  a  compound  fait  of  the 
vitriolic  acid  and  volatile  alkali,  forming  fil 
vitriolatum  ammoniacum ;  this  I  procured  in 
the  proportion  of  about  i  ~  grain,  in  two  ounces 
of  the  moifture. 

.  From  what  appears  to  be  the  contents  of  the 
city  air,  as  above  related,  many  particulars  refult, 
which  may  afford  fome  inlight  into  the  nature 
and  caufe  of  the  different  difeafes  in  the  city  from 
thole  without.  There  is  reafon  to  prefume, 
that  putrid  effluvia  are  noxious  to  animal 
bodies  they  may  very  often  introduce  a  fer¬ 
ment  into  a  fubjed  difpofed  to  the  putrefadive 
fermentation,  and  hence  have  a  tendency  to 
promote  difeafes  which  arife  from  a  putrid 
diathefis. 

But  in  populous  cities,  where  prodigious 
quantities  of  thefe  effluvia  are  daily  generated, 
one  might  fulped  very  fatal  effeds,  fevers  of 
the  moil  dangerous  kinds,  more  frequently  to 
I  occur.  It  may  be  here  fuggefted  from  the  fore- 
S  going  experiments,  that  a  vitriolic  acid  is  de¬ 
tached  from  the  coals  burnt  in  this  city,  which 
uniting  with  the  volatile  alkali  from  putrid 
j  patters,  may  form  a  compound  in  no  refped 
injurious  to  the  human  machine. 

There  appears  from  Experiment  I.  a  material 
circumftance,  which,  until  very  lately,  we  were 
unacquainted  with;  we  find,  that,  from  all  fer¬ 
menting  vegetables  a  fixed  air  is  detached, 
which  has  fometimes  proved  a  fudden  poifon 
to  animals.  The  fame  air  is  generated  from 
various  fources,  being  exhaled  from  the  earth, 
as  well  as  rifes  from  all  breathing  animals ;  and, 
though  a  certain  proportion  of  it  when  diffufed 
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in  the  common  or  vital  air  i'eems  conducive  to 
health,  yet  when  it  becomes  accumulated  beyond 
this  falutary  proportion,  it  may  injure  what  it 
v  was  defigned  to  preferve  (z)-,  from  which  re- 
fieflion  the  poet  judicioufly  refolves, 

* - ——Now  from  the  town 

Burled  in  fmokc,  and  deep,  and  noifome  damps. 
Oft  let  me  wander  o’er  the  dewy  fields. 

Where  frefhnefs  breathes,  and  dafh  the  trembling 
drops 

From  the  bent  bufh,  as  through  the  verdant  maze 
Ot  fweet-briar  hedges  I  purfue  my  walk  ; 

Or  tafte  the  fmell  of  dairy  5  or  afcend 

Some  eminence,- — — - - 

And  fee  the  country,  far  diffus’d  around. 

One  boundlefs  blufh,  one  white-empurpled  (bower 
Of  mingled  blolfoms  ;  where  the  raptur’d  eye 
Hurries  from  joy  to  joy— - (# J- 

Hence  purer  fpirits  through  the  blood  diffus  d. 
Give  to  the  lip  its  ruby-tin<5lured  hue  : 

Hence  Health’s  gay  fmile  illumes  the  dimpling 
cheek ; 

And  the  pulfe  lightly  dances,  as  the  bread  . 
Inhales,  flow-heav’d,  the  pure  refrefhing  air  (b). 

(%)  Upon  this  fubjed  confult  Hales,  Macbride,  Pringle, 
Percival,  Alexander,  Cavendilh,  Lane,  and  particularly 
Prieftley’s  ingenious  experiments  and  obfervations  on  dif¬ 
ferent  kinds  ^of  air,  firlt  publifhed  in  the  Pnilofophical 
Tran  factions  in  1773.  Voh  LXIL  and  fince  in  a  diflind 
treatife. 

[a)  Thon^fon’s  Seafons,  Spring,  1.  100. 

(A)  Ogilvie’s  Providence,  1.  523. 
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SECT.  VI. 

JD  ire  Elio  ns  for  colie  El  ing  and  diftinguijhipg 
Fofil  Subflances,  including  Earths ,  Stones, 
Salts ,  Inflammables,  and  Metals . 

TO  write  particularly  upon  thefe  obje£h  of 
natural  hiftory,  is  not  the  prefent  defign  t 
a  few  general  inftrudtions  may  be  fuffic^flt  to 
direct  a  traveller  in  the  choice  of  fuch  foil'll 
bodies  as  he  may  meet  with.  Wallerius, 
Woodward,  Cronftadt,  Linnaeus,  Da  Cofta,  and 
Berkenhout,  may  fupply  an  inquifttive  enquirer 
with  more  extenfive  information. 

Many  are  difcouraged  from  purfuing  this 
part  of  natural  hiftory,  owing  to  the  great  va¬ 
riety  of  objedts  it  comprehends,  and  the  numer¬ 
ous  properties  by  which  they  are  diftinguifhed. 
But  thefe  when  attended  to,  appear  much  lefs 
complicated,  and  capable  of  being  reduced  to  a 
few  fimple  heads ;  fimple  in  their  nature,  and 
uniform  in  their  compofition  ;  all  new  combina¬ 
tions  producing  chiefly  a  change  only  in  form, 
color,  and  confidence. 

I.  EARTHS  and  STONES  in  general 

Infipid,  not  inflammable,  preferving  their 
conftitution  in  a  ftrong  heat,  and  fuch  as  are 
capable  of  fufion  become  glafs ;  the  latter  not 
foluble  in  pure  water  or  oil. 

A.  Eap,ths  are  bodies  of  no  regular  ftruflure, 
or  determinate  figure,  infipid,  opake,  diffufible, 
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but  not  foluble  in  pure  water,  du&ile  while 
moift,  not  inflammable. 

a.  There  are  feveral  kinds  of  molds  which 
are  principally  didinguidied  by  their  colors. 
Common  mold,  covers  generally  the  lurtace 
of  the  globe  ;  does  not  effervefce  with  acids, 
nor  is  it  convertible  into  quicklime. 

b.  Clays,  mixed  with  a  quantity  of  water,  form 
a  ductile  pade  ;  in  the  fire  they  harden. 

Thefe  are  various  in  their  confidence  and 
color,  owing  to  their  mixture  with  other  bodies. 
Some,  containing  calcareous  fubdances,  elder-, 
vefce  with  acids,  which  they  do  not  when, 
pure  ;  and  their  variety  in  color  is  owing  to 
the  addition  of  iron,  or  other  minerals.  They 
are  didinguidied  into  porcelain  clay,  potter  s  or 
pipe-clay,  common  clay,  boles,  ochres,  fuller  s 
earth,  tripela  or  rotten  done,  loam,  &c. 

c.  Chalks  and  marles  are  frequently  calcareous 
and  effervefce  with  acids ;  whence  they  have 
been  claffed  under  calcareous  ftones ;  but  as 
their  confidence  is  different,  and  their  effects 
with  acids  various,  they  are  here  placed  under 
the  divifion  of  earths  (c). 

B.  Calcareous  stones  effervefce  with,  and  are 
diffolved  by  acids ;  convertible  into  quicklime 
by  burning;  and  do  not  ffrike  fire  with  fteel. 

a.  They  appear  under  many  different  forms, 
and  are  found  in  ftrata  in  the  bowels  of  the 
earth,  and  frequently  in  large  beds,  as  lime- 
done,  marble,  &c. 

b.  Some  dones,  which  in  their  drudure,  ap¬ 
pearance,  and  chemical  properties  referable 

tf)  Vide  Da  Coda’s  Natural  Hiltory  of  Foffils,  page 

marble. 
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marble,  may  be  included  here,  though  they 
never  form  continued  ftrafa,  being  found  only 
in  loofe  independent  mafies,  as  the  marmoroids, 
containing  lhells,  corals,  and  other  extraneous 
bodies,  aftroites  or  ftar  ftones,  lea  liars,  entro- 
chus,  belemnites,  cornu  ammonis,  or  fnake 
ilone,  &c.  the  remains  of  animals,  which  are 
confequently  of  a  calcareous  nature  (d). 
c.  Spars  are  calcareous  bodies,  found  in  mines, 
attendant  on  ores,  &c.  when  pure,  of  a  glaffy 
appearance,  and  often  cryflallifed  into  polygo¬ 
nal  figures,  as  common  fpar,  refracting  fpar, 
tryftallized  Ipar,  ftala&ites,  ifiele  or  dropllone. 

C.  Gypsum  or  gyps  ;  a  calcareous  fubllance, 
fatu rated  with  the  vitriolic  acid,  and  hence 
does  not  effervefce  with  acids  ;  falls  into  a  white 
powder  when  heated,  and  concretes  again  with 
water  into  a  mafs,  which  foon  hardens,  called 
plaller  or  llucco,  as  plafter-ftone,  alabafter, 
fibrous  pi  after- Hone  or  fibrous  talc,  gypfeous 
powder,  felenites,  &c. 

D.  Talcs  do  not  ftrike  fire  with  Heel,  nor  effer- 
vefce  with  acids ;  infoluble  in  water,  and  very 

refra&ory  in  the  fire  per  fe,  but  fufible  with 
borax. 

b.  Micas,  glimmers  or  daze,  have  a  fcaly  tex-. 
£ure,  the  plates  moftly  running  horizontally 
parallel,  eafily  feparable,  of  various  colors,  as 

t 

M  The  author  does  not  attempt  to  give  a  complete 
fyftem  of  fohils,  but  to  comprize  in  as  fhprt  and  as  fimpie 
a  view  as  poffible  the  principal  heads  they  comprehend,  and 
he  conceives  thefe  bodies  may  not  improperly  Hand  as  above, 
without  introducing  feparate  divifions  of  petrifactions  and 
incruftations,  the  ftony  fubftances  fufpended  by  the  water 
being  aepofited  upon  molTes,  roots,  and  branches  of  plants, 
forming  the  latter. 

green. 
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green,  grey,  red,  brown,  black,  gold  colored3 
iilver  mica,  &c. 

c.  Asbestos  and  amianthus,  are  bodies  very 
refractory  in  the  fire.  The  former  is  the  moft 
flexible,  and  may  be  wove  with  the  addition  of 
hemp  or  lint  into  cloth,  capable  of  enduring 
violent  heat  \  the  lint  is  indeed  confumed,  but 
the  afbeftos  remains  unchanged.  Formerly  dead 
bodies  were  wrapped  in  this  kind  or  cloth,  when; 
they  were  thrown  upon  funeral  piles,  to  pre¬ 
vent  the  allies  of  the  deceafed  from  mixing  with 
the  common  allies. 

E.  Stone,  a  concreted  granulated  fubftance; 
breaking  freely  in  any  direction  \  effeCts  with 
Are  and  acids  various. 

a.  Of  thefe  there  are  divers  kinds,  as  the  quart- 
zole  fand  Hone,  free  ftone,  Portland  ftone„ 
Purbeck  ftone,  Ketton  ftone,  purple  ftone,  Bath 
ftone,  &c. 

b.  Granite,  vitrifiable,  compofed  chiefly  of 
quartz,  mica,  and  felt  fpat  ( e\  fometimes  of 
garnet,  bafaltes  and  indurated  fteatites ;  fo  hard 
as  to  ftrike  fire  with  fteel,  and  to  receive  a 
polifli. 

c.  Conglutinated  ftones,  compofed  of  pebbles 
of  various  kinds,  irregularly  difpofed,  and  ce¬ 
mented  by  different  fubftances,  as  pudding 
ftone,  mill  ftone,  &c. 

c.  Porphyry,  has  a  fine  compact  uniform  tex¬ 
ture  like  flint;  in  which  detached  pieces  or  Sepa¬ 
rate  concretions  of  quartz  are  imbedded  in  all 
directions  \  ftnkes  fire  with  fteel,  is  iufible,  but 
does  not  effervefce  with  acids,  as  ophites,  fer- 
pentine  ftone,  and  porphyries  of  different  colors. 

(e)  Called  by  Da  Cofla  Rhombic  Quartz, 
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F.  Slate  breaks  invariably  into  lamina  or  plates  i 
opaque,  not  flexible ;  in  general  does  not  ftrike 
ftre  with  fteel,  though  fome  of  the  red  flates 
do*,  when  written  upon,  the  characters  moftly 
white ;  pffedts  with  acids  and  with  fire,  various. 

There  are  many  kinds  of  flate,  as  the  black* 
green,  purple,  blue,  red,  brown,  grey,  fhale  bafs 
or  fhiver,  plate  flate,  Irifh  flate,  &c. 

G.  Fluor,  is  of  a  fparry  or  cryftalline  appear¬ 
ance,  does  not  ftrike  fire  with  fteel,  or  effer- 
vefce  with  acids,  vitrefcent  per  fe ;  the  moft  re¬ 
fractory  is  eafily  fufible  with  borax  or  calcare¬ 
ous  earths ;  being  gradually  heated  it  fhines 
like  phofphorus,  but  its  light  vanifhes  before 
it  becomes  red  hot;  as  the  cryftallized  fluor, 
irregular  fluor,  cubic  fluor,  and  zeolites. 

If.  Shirl,  cockle  or  bafaltes,  is  a  heavy  hard 
ftone ;  fhoots  into  cryftals  of  a  priftnatical  figure, 
moftly  of  a  black  or  green  color. 

I.  Quartz,  ftrikes  fire  with  fteel,  but  does  not 
effervefce  with  acids,  nor  fall  to  powder  after 
burning.  When  pure  cannot  be  melted  per  fe9 
but  with  alkaline  falts  moft  readily  into  glafs ; 
texture  folid,  uniform ;  particles  homogeneous, 
invifible,  impalpable,  as, 

a.  Pure  quartz,  rock  cryftal,  or  quartz  cryftal, 
fmoaky  topaz,  amethift,  &c. 

b.  Cryftals  are  diaphanous,  hexagonal,  colum¬ 
nar,  pyramidal;  fome  colorlefs,  others  milky, 
yellow,  brown,  red,  purple  or  black  ;  as  cor- 
nifh  diamonds,  Briftol  ftones,  &c. 

c.  Flints,  are  femipellucid  and  detached  ;  break 
in  convex  and  concave  polifhed  fragments,  as 
the  common  flint,  opal,  onyx,  Scotch  pebble, 
carnelian,  mocha-ftone,  chalcedony  or  white 
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agate,  fardonyx,  agate,  cats-eye,  &c.  all  of 
which  decay  by  expofure  to  air. 
d.  Jafper  is  lefs  hard  than  flint,  and  melts  more 
readily  into  glafs,  but  does  not  decay  in  the  air. 
It  is  of  a  cryftal  bafis  of  various  colors,  and 
always  opaque,  as  the  heliotrope,  the  greerg 

red,  yellow,  black  jafper,  &c. 

K.  Gems  are  cryftals  of  various  colors,  generally 
found  in  fmall  bodies,  hard,  bright  and  radiant, 
as  the  diamond,  ruby,  faphire,  topaz,  beiyl  01 
bluifli  green  topaz,  chryfolite  or  yellowifh  green 
topaz,  emeral,  garnet.  From  tne  difliculty  of 
procuring  theie  bodies,  few  experiments  have 
hitherto  been  made  upon  them  y  the  experiments 
on  diamonds  by  Dr.  Darcet,  prove  tuem  to  be 
volatile  by  heat. 

II.  S  A  L  T  S. 

SALTS  are  fallible  in  water,  and  recover- 
able  by  evaporation  to  their  priftine  angular 
form  y  not  inflammable  nor  dudtile. 

i.  The  fimple  falts  are  either  alkaline  or 

acid  (/). 

A.  Alkaline  salts  turn  the  fyrup  of  violets, 
or  an  infufion  of  purple  flowers,  of  a  green 
color,  and  effervefee  with  acid  falts. 
a.  Foffil  alkali,  fo  called  from  its  being  found 
in  the  earth,  in  large  ftrata,  but  in  a  compound 
ft  ate.  It  is  alio  in  fea  fait,  and  may  be  pro- 

(/)  Some  of  thefe  falts  are  not  native  productions ;  but  as 
an  acquaintance  with  thefe  fubftances  may  prove  an  intro¬ 
duction  to  the  knowledge  of  many  ufefui  chemical  fact s ,  a 
more  general  account  is  here  given  oi  them. 
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cured  from  the  allies  of  fea  weeds  by  burning*' 
This  fait  is  the  natrum  of  the  ancients. 

b.  Vegetable  alkali,  procured  chiefly  from  the 
allies  of  land  vegetables,  whence  are  produced 
pearl  afhes,  pot  allies,  &c. 

c.  Volatile  alkali  is  diftinguiffied  from  the  other 
two  by  its  volatility,  as  it  evaporates  by  heat 
before  it  becomes  fluid.  It  is  procured  from 
putrid  fubltances,  particularly  animal,  and  alfo 
from  fome  fubterraneous  fires,  the  urine  of  ani¬ 
mals,  all  horny  and  bony  fubltances,  and  plenti¬ 
fully  from  foot. 

B.  Mineral  acid  salts  turn  the  fyrup  of 
violets,  or  an  infufion  of  purple  flowers,  "of  a  red 
color;  they  effervefce  with  alkaline  falts,  and 
are  only  obtained  in  a  fluid  Hate. 

a.  Vitriolic  acid,  or  oil  of  vitriol,  fo  called  from 
vitriol  or  copperas,  which  contains  this  acid 
united  with  iron ;  is  heavier  than  water,  and 
colorlefs  when  pure.  With  the  principle  of 
inflammability  it  forms  fulphur,  from  whence 
this  acid  is  chiefly  procured. 

b.  Nitrous  acid,  or  aqua  fortis,  is  of  an  orange 
tawney  color.  Expofed  to  the  air,  it  emits 
fumes  of  a  fiery  color. 

c.  Muriatic  acid,  or  fpirit  of  fea  fait,  is  a  color¬ 
lefs  tranfparent  fluid.  Expofed  to  the  air,  its 
fumes  are  white. 

d.  Acid  of  fpar,  is  feparated  from  the  fluor 
(Cronltadt’s  Mineralogy,  p.  109.)  This  newly 
difcovered  acid  united  with  calcareous  earth, 
forms  the  fparry  fluor,  from  whence  it  may  be 
difengaged  by  oil  of  vitriol,  and  the  other  mine¬ 
ral  acids,  which  have  a  Itronger  affinity  with 
calcareous  earth.  In  fmell  and  color  the  acid 
of  fpar  refembles  the  muriatic  acid,  but  with 
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calcareous  earth,  its  common  bafis,  it  forms  a 
folid  fubftance  •,  whereas  the  muriatic  acid,  com¬ 
bined  with  the  earth,  remains  fluid.  Vide  Fori- 
ter’s  tranflation  of  Scheele’s  experiments. 

C.  Befides  thefe,  we  may  enumerate, 

a.  Vinegar,  or  the  acetous  acid,  which  has  the 
general  properties  of  acid  lalts. 

b.  Tartar  is  a  dry  faline  fubftance,  neither  fufibje 
nor  volatile  ;  fuffers  no  change  from  heat  under 
the  boiling  point,  or  21 2*1  It  does  not  readily 
diflolve  in  water,  nor  does  it  affedl  the  fyrup  of 
violets  fo  much  as  the  preceding  acids* 

C.  Sedative  fait  has  the  properties  of  falts  in 
general.  We  are  in  great  meafure  ignorant  of 
its  origin.  It  is  chiefly  procured  from  borax, 
a  fubftance  that  is  brought  from  the  Eaft  Indies. 
Sedative  fait  is  generally  got  in  a  cryftallized 
form,  refembling  lnow,  or  bruifed  fperma  ceti. 

2.  Neutral  salts,  or  fuch  as  confift  of  an 
acid  united  with  an  alkaline  fait,  having  the 
properties  of  falts  in  general  There  are  eigh¬ 
teen  of  thefe  falts,  which  are  enumerated  in 
the  following  table,  for  which  I  am  indebted 
to  the  learned  Dr.  Black  of  Edinburgh. 
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In  the  foregoing  table  the  acids  and  alkalies 
point  refpe&ively  to  the  falts  which  they  compofe. 
Thus  the  nitrous  compound  falts  are  placed  in 
the  lecond  column,  under  the  nitrous  acid  ;  and 
on  the  left  fide  the  particular  alkali,  with  which 
each  compound  fait  is  combined,  and  fo  on  of 
all  the  others. 

1  heie  neutral  or  compound  falts  may  be  de~ 
compofed  by  the  addition  of  an  acid  or  alkaline 
fait ;  and  their  attradlions  are  in  proportion  to  the 
order  fet  down  in  the  table  :  thus  if  we  want  to 
feparate  a  volatile  alkali  from  an  acid,  either  of 
the  fixed  alkalies  will  anfwer.  There  is  no  line 
drawn  between  the  folfil  and  vegetable  alkalies, 
becaufe  their  powers  of  attra<5lion  are  nearly  the 
fame.  The  acid  falts  are  likewile  placed  in  the 
fame  order  of  attraction  ;  the  firft  column,  or 
vitriolic  acid,  feparates  the  fecond  or  nitrous 
acid ;  and  this  the  third  or  muriatic  acid,  and  fo 
on  of  all  the  reft. 

3*  Metallic  compound  salts,  metal  dift 
folved  in  the  vitriolic  acid. 

,  Blue  vitriol,  vitriolic  acid  and  copper. 

•  Green  vitriol,  vitriolic  acid  and  iron. 

c.  "W  hite  vitriol,  vitriolic  acid  and  zinc. 

d.  Arfenic  is  found  in  a  faline  ftate,  being  folu- 
ble  in  boiling  water,  yields  a  regulus  by  fub- 
limation  with  the  principle  of  inflammability. 
Vide  metals. 

4.  Earthy  salts,  earth  united  with  a  mineral 
acid. 

a.  Rock  alum,  vitriolic  acid  and  argillaceous 
earth. 

b.  Fixt  fal  ammoniac,  muriatic  acid  and  calca¬ 
reous  earth. 


c.  Bitter 
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c  Bitter  purging  fait,  or  magnefia,  glauber  s  fait, 
or  Epfom  fait,  vitriolic  acid  and  magnefia  alba, 

in.  inflammables. 

These  are  not  malleable  or  dudtile ;  folubie 
in  oils,  but  not  in  water,  and  readily  take  fire. 

A.  Sulphur,  formed  of  the  vitriolic  acid, 
united  with  the  principle  of  inflammability,  is 
found  in  all  ores,  except  thofe  of  tin,  bifmuth, 
and  cobalt.  It  is  plentiful  in  ftrata  of  coal,  and 
is  always  difcoverable  from  the  fmell  it  emits. 

a.  Mundic,  or  iron  pyrites,  is  fulphur  imingrahzed 
with  iron,  and  ftrikes  fire  with  fteel 

b.  Marcafite,  or  copperas,  ftony  fulphur  com¬ 
bined  with  copper,  iron,  &c.  ftrikes  fire  with 

fteel.  ' 

c.  United  with  earths,  clays,  and  (tones,  fome- 

times  in  regular  cryftallifed  figures ;  oi  in  loun 
or  fquare  maffes. 

B  Bitumens  are  either  fluid  or  folid..  Liquid 
bitumen  ifllies  out  from  crevices  in  mines,  and 
takes  fire  by  a  candle. 

a.  Naphtha  is  a  bituminous  fluid,  found  float- 
inc  on  the  furface  of  fome  waters,  particulaily 
in^erfia,  from  whence  it  is  chiefly  procured. 

b.  Petroleum,  rock  or  fofiil  oil,  is  thicker 
than  the  former,  ouzes  out  or  the  crevices  ot 
rocks,  whence  it  receives  its  name, 

c.  Pix  judaica,  or  afphaltum,  is  of  the  lame 

nature,  but  hard.  .  c  , 

a  Amber,  and  ambergris,  are  formed  or  the 

principle  of  inflammability  with,  the  muriatic 
acid.  The  former  is  found  principally  in  Pruk 
fia.  Ambergris  is  met  with  in  the  gieatei 

£  2  quantities 
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quantities  in  the  Ead  Indies*  at  Madagafcar, 
Mauritius,  Borneo,  the  Molucca  iflands,  and 
on  the  Egyptian  coaft. 

e.  Jet  is  compofed  of  wood  united  with  the  prin¬ 
ciple  of  inflammability. 

f.  Coal,  compofed  of  argillaceous  earth,  vitri¬ 
olic  acid,  and  the  principle  of  inflammability. 

g.  Turf,  mold  impregnated  with  bitumen.*  in¬ 
terwoven  with  vegetable  roots. 

IV.  METALS* 

The  mod  ponderous  of  all  mineral  bodies; 
fuflble,  but  refuming  their  original  properties 
when  cold,  even  after  calcination  by  the  ad¬ 
dition  of  the  principle  of  inflammability. 

A.  Gold,  when  pure,  is  not  fonorous,  nineteen 
times  heavier  than  water,  foiuble  only  in  aqua 
regia,  and  hepar  fulphuris,  unalterable  by  fire. 

a.  It  is  mod  frequently  found  pure,  in  its  me¬ 
tallic  date,  in  thin  plates,  folid,  crydallifed,  or 
in  powder. 

b.  It  is  found  in  quarts,  and  in  marcafite,  and 
fometimes  combined  with  iron,  quickfilver,  and 
a  mixture  of  zinc  and  iron. 

The  larged  quantities  of  gold  are  brought 
from  the  Brazils  and  the  Spanifh  Wed  Indies. 
This  metal  is  found  alfo  in  Hungary,  Tranfyl- 
vania,  and  in  many  other  parts  of  Europe,  in 
red,  yellow,  black,  or  iron-colored  fands.  It 
is  met  with  likewiie  in  fome  rivers,  as  the 
Tagus,  Ganges,  Rhine,  Saale,  Niger,  Danube, 
called  river,  wadi-gold,  or  gold-dud. 

B.  Silver,  when  pure,  is  eleven  times  heavier 
than  water,  foiuble  in  the  nitrous  and  vitriolic 
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acids,  but  not  in  aqua  regia  *  unalterable  by 
fire. 

a.  It  is  often  found  native  or  pure,  generally 
of  about  fixteen  carats  ftandard. 

b.  Minera  argenti  vitrea,  or  glafs  filver  ore,  or 
a  dark  color  like  lead  ore,  is  ductile,  and  con¬ 
tains  fulphur. 

c.  1  Minera  argenti  cornea,  or  horn  ore,  reieni- 
bling  refin  in  color,  and  containing  arfenic. 

d.  Minera  argenti  rubra,  red  filver  ore,  a  brit- 
tie  red-colored  ore,  containing  arfenic  and  ful¬ 
phur. 

e.  Minera  argenti  alba,  white  filver  ore  com¬ 
bined  with  arfenic,  antimony,  fulphur  and  cop¬ 
per,  containing  more  copper  than  filver,  of  a 
light  grey  color*  and  of  a  dull  fteel-grained 

texture. 

Silver  is  found  in  all  countries,  but  molt 
plentifully  in  America,  particularly  in  Peru  and 
Potofi. 

C.  Copper,  when  pure,  is  near  nine  times 
heavier  than  water,  the  molt  fonorous  of  all 
metals,  diflolves  in  all  acids  and  alkaline  folu- 
tions,  oils  and  water.  The  lead:  quantity  of 
this  metal  in  folution,  turns  blue  by  the  ad¬ 
dition  of  volatile  alkali  *,  united  with  calamine  it 
forms  brafs  *,  with  tin,  bell-metah 

a.  Native  or  virgin  copper,  malleable,  fibrous ; 
generally  found  adhering  to  other  fofiil  fub- 

ftances.  _  . 

Ziment  copper,  precipitated  from  the  vitriolic 

acid  •,  is  granulated  and  friable. 

b.  Mountain-blue,  “  Copper  united  with  calca¬ 
reous  earth,  diffolved  and  precipitated  from  an 
alkaline  menftruum.”  Lapis  lazuli  is  reckoned 
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an  ore  of  this  metal,  from  which  ultramarine  is 
prepared. 

c-  Mountain-green,  “  Copper  united  with  earth, 
diffolved  by  an  acid.” 

d.  Glafs  copper  ore,  hard  and  brittle,  ufually 
found  with  native  copper,  of  a  purple  or  brown 
color. 

e.  Grey  copper  ore,  mineralized  with  fulphur 
alone,  foft  fo  as  to  be  cut  by  a  knife. 

t.  Copper  pyrites  or  mundic,  yellowifh  or 
greenifh  ^  ct  Copper  mineralized  with  iron,  and 
frequently  with  a  fmall  proportion  of  arfenic  ^ 
marcahtical.”  Shews  the  rainbow  colors. 

g.  White  copper  pyrites,  “  mineralized  with 
iulphur,  iron,  and  a  conliderable  proportion  of 
arfenic.” 

Copper  ores  are  found  in  moll  countries,  par¬ 
ticularly  in  Sweden,  Hungary,  and  Tranfyl- 
yania.  Japan  alio  affords  a  fine  fort  of  copper. 

B.  Iron  is  about  eight  times  heavier  than 
water,  is  attracted  by  one  of  its  ores  called  the 
load-ftone ;  ioluble  in  all  acids,  alkaline  folu- 
tions,  water  and  air.  Its  foliation  is  turned  of 
a  black  or  dark  purple  color,  by  galls  and 
vegetable  aftringents. 

a.  In  moft  clays  and  ochres,  from  which  thefe 
earths  and  moft  precious  ftones  receive  their 
color.  It  may  be  even  extra&ed  from  the 
afhes  of  moft  animal  and  vegetable  fubftances 
by  burning. 

b.  Iron  ochre,  found  in  the  fiffures  of  iron  mines, 
and  at  the  bottom  of  chalybeate  fprings. 

c.  Blood  ftone,  or  ruddle,  (Haematites)  red, 
brown  or  grey,  containing  a  large  proportion 
of  iron,  but  is  not  attracted  by  the  magnet. 

d.  Chryftalline 
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d.  Chryftalline  ore,  refembles  marcafite,  corii- 
pofed  of  fhining  cubical  or  o&oedral  particles, 

not  attracted  by  the  magnet.  i 

e.  Common  iron  ore,  folid,  brown  or  dauc 

colored.  Is  attracted  by  the  magnet. 

f.  Bluifh  ore,  on  the  outfide  generally  brown, 
attracted  by  the  magnet,  and  eafily  melts.  . 

g.  Magnet,  loadflone,  or  lapis  lydius,  minera¬ 
lized  with  lb  me  fulphur.  Attracts  iron,  and 
points  north  and  fouth. 

h.  Emery,  from  y,  or  to  cleanfe  or 

polifh,  contains  iron,  lometimes  copper,  and 
even  gold  or  filver  particles. 

i.  Marganefe,  is  a  blackilh  friable  ore,  not  at¬ 
tracted  by  the  magnet. 

The  ores  of  fome  other  metals  contain  iron  ; 
the  copper  ores  ufually  contain  more  iron  than 
copper;  it  is  alfo  found  in  chalybeate  ’waters. 

E.  Tin  is  a  filver-colored  metal,  feven  times 
heavier  than  water,  does  not  vitrify  like  lead, 
is  malleable  and  unfonorous,  foluble  in  aqua 
regia,  vitriolic  and  muriatic  acids. 

a.  Native  tin,  very  rare. 

b.  Cryftaliifed  tin  ore,  tin  cryftal  or  tin  grains  ; 
mineralized  by  an  admixture  of  arfenical  earth ; 
found  in  cryftaliine  maffes,  commonly  of  a 
polifhed  furface,  of  a  blackilh  brown  color.  . 

c.  Tin-ftone,  intermixed  with  a  large  proportion 
of  arfenical  earth  and  fome  iron. 

d.  Mineralized  with  iron  ;  and  alfo  with  fulphur 
and  iron,  called  black-lead. 

Tin  is  found  in  England,  Bohemia,  Saxony, 
and  in  Malacca  in  the  Eaft  Indies. 

F.  L  ead  is  above  eleven  times  heavier  than 
water,  unlonorous,  malleable,  and  very  tufibie, 
foluble  in  all  acids  and  alkaline  folutions, 

E  4  a.  Galena 
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a.  Galena  plumbi,  potter’s  lead  ore,  or  lead  ore^ 
or  lead  glance,  mineralized  with  fulphur,  and 
a  little  filver,  is  a  rich  ore  of  lead,  compofed 
of  fiat  planes,  with  cubic  angles. 

b.  Antimoniated  lead  ore,  or  lead  trail,  mine¬ 
ralized  with  fulphur  and  filver  antimony,  hav¬ 
ing  irregular  ftrise,  or  radiated  lines. 

c.  Lead  cryflals,  “  Diaphanous,  prifmatical  or 
pyramidal,  moftly  hexagonal,”  white,  green,  or 
yellow. 

d.  Lead  Ipar,  u  White  or  grey,  often  yellowifh, 
without  the  leaft  metallic  appearance.” 

fr.  Lead  ochre,  or  native  ceruffa.  u  A  white 
powder  fometimes  found  on  the  l'urface  of  lead 
glance.” 

G.  Quicksilver,  or  mercury,  is  a  fluid 
metallic  fubflance,  fourteen  times  heavier  than 
water,  eafily  divifible,  and  evaporates  in  a  heat 
below  ignition,  or  before  it  becomes  red  hot. 

a.  .  Sometimes  it  is  found  in  a  pure  flate,  called 
virgin  mercury,  but  this  happens  very  rarely. 

b.  It  is  chiefly  procured  in  an  ore  united  with 
fulphur,  called  cinnabar,  of  ared  color,  and  brittle ; 
fometimes  combined  with  fulphur  and  copper, 
oi  a  dark  grey  color,  and  brittle  glafly  texture. 

Cinnabar  is  found  in  Hungary,  Tranfylvania, 
Carinthia,  Bohemia,  the  Palatinate,  France, 
Spain,  Sweden,  and  probably  in  the  Fall  Indies 
and  Japan. 

H.  Antimony  is  the  metallic  mineral,  and  the 
metal  feparated  is  called  regulus  of  antimony  *, 
is  a  femi-metal  of  a  filver  color,  confiding  of 
brittle  fhining  planes,  above  ieven  times  hea¬ 
vier  than  water,  foluble  in  aqua  regia,  and  in 
fpirit  of  fait. 


a.  Native, 
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Native,  pure,  or  regulus  of  antimony. 
Striated  antimonial  ore,  mineralized  with 

fulphur,  of  a  grey  color. 

c.  Chryftallifed  antimony,  of  a  cryftalhne  ap¬ 
pearance,  . 

d.  Red  antimonial  ore,  a  mineralized  with 

fulphur  and  arfenic,  ftriated. 

It  is  found  in  Bohemia,  Saxony,  Tranfylva- 
nia,  Hungary,  France,  and  other  parts  of 

Europe.  . 

I.  Zinc,  or  speltre,  is  a  bluifh  white  femi- 

metal,  feven  times  heavier  than  water,  bears 
the  ftroke  of  the  hammer  longer  than  any  other 
femi-metai  ^  loon  evaporates  by  heat.  United 
with  copper,  it  forms  brafs. 

a.  Chryftallized  zinc,.  a  pure  calx  of  zinc,  of 
a  grey  color,  refembling  lead  fpar. 

b.  Mineralized  of  various  colors,  with  fulphur 
and  iron,  &c.  as  mock-lead,  blend,  black¬ 
jack,  or  mock-ore. 

c.  Calamine  ftone,  or  lapis  calaminaris,  a  calx 
or  earth  of  zinc  united  with  a  martial  ochre® 
Tutty,  pompholix,  and  nihil,  are  impure  fub- 
limates  or  flowers  of  zinc,  arifing  in  the  fur¬ 
naces  where  zinc,  or  calamine,  or  compound 
metals  made  with  them,  are  worked. 

Zinc  is  found  at  Goflar  in  Germany,  and  at 
Holywell,  and  other  places  in  England.  It  is 
alfo  brought  from  the  Eaft  Indies,  in  a  pure 
ftate,  called  tutenague. 

L.  Bismuth,  or  tin-glass,  is  a  femi-metal, 
of  a  white  yellowifh  color,  and  laminated 
texture  above  nine  times  heavier  than  water, 
and  very  fufible,  foluble  in  the  mineral  acids, 
and  in  aqua  regia. 

a®  It 
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a.  It  is  found  plentifully  in  Saxony,  and  in  lefs 
quantities  in  England,  but  it  is  fcattered  in  arie- 
nical  ores  very  generally.  It  is  diftinguifhed  into 
native  bifmuth,  flowers  of  bifmuth,  and  bif- 
muth  ore. 

L.  Cobalt  is  a  femi-metal  of  a  whitifh  grey 
color,  fine  grained  texture,  hard  and  brittle, 
about  fix  times  heavier  than  water;  foluble  in 
aqua  regia,  the  vitriolic  and  nitrous  acids,  tinge- 
ing  them  red,  after  the  diffipation  of  the 
arfenic  from  the  cobalt.  By  calcination,  zafFre, 
and  the  blue  glafs  called  final t,  are  procured. 

a.  Black  cobalt,  “  mixt  with  iron  without  arfe- 
nic,  friable,  in  form  of  an  ochre  or  a  flag,  hard 
and  glofly.” 

b.  Cobalt  ochre,  or  cobalt  flowers,  mixt  with 
the  calc  of  arfenic,  an  effiorefcence  on  cobalt 
ores. 

*  ■  *  i 

c.  Cobalt  ore,  “  mineralized  with  arfenic  and 
iron,  folid,  refembling  Heel,  or  cryftallifed. 

d.  Chryftalline  cobalt  ore,  “  mineralized  with 
fulphur,  iron  and  arfenic.55 

It  is  found  moll  plentifully  in  Saxony,  par¬ 
ticularly  in  the  diftrid  of  Mifnia;  but  it  is 
alfo  met  with  in  many  other  parts  of  Eu¬ 
rope. 

M.  Arsenic,  wherever  it  is  found,  may  be 
known  by  evaporation  over  the  fire,  as  it  gives 
forth  a  ftrong  garlick-iike  fmell,  very  noxious  in  a 
large  quantity.  (See  Se&.  IV.  page  35.)  folu¬ 
ble  in  acids,  and  even  water  by  boiling. 

a.  Mineralized  with  fulphur,  called  yellow,  or 
red  orpiment.  Sometimes  it  is  united  with  tin, 
lead,  fllver,  copper,  or  antimony.  The  richeft 
filver  ores  abound  with  arfenic. 


b.  White 
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b.  White  tmindic,  white  pyrites  or  marcafite, 
mineralized  with  fulphur  and  iron. 

Arfenic  is  found  principally  in  the  Bohemian 
and  Saxon  mines ;  but  the  richeft  native  orpi- 
ment  is  brought  from  Turkey  and  Natolia. 

N.  PLATINA,  PLATA  SILVER,  Or  PLATINA  DE 

pinto,  introduced  into  England  in  the  year 
1749.  Is  eighteen  times  heavier  than  water, 
difficult  of  fufion,  and  hardens  moft  metals  on 
mixture  ;  refembles  filver  in  color.  This  metal¬ 
lic  drofs  or  recrementum  is  faid  to  be  found  in 
the  gold  mines  of  the  ^panifh  Weft  ^Indies. 
Vide  Lewis’s  Philofophical  Commerce  of  Arts, 
Lehman’s  German  Mineralogy,  and  Marcgraff  s 

Opufculas.  ^  .  rr 

O.  Nickel  is  a  fern i- metal,  wmch  was  nrit  dii- 

covered  about  the  middle  of  the  piefent  cen¬ 
tury  * ;  is  about  8  4-  times  heavier  than  water, 
of  a  coppery  color.  It  is  found  united  with 
iron,  arfenic,  fulphur,  and  particularly  with 
cobalt  and  bifmuth.  Its  folution  in  the  nitrous 
and  muriatic  acids  is  green.  The  vitriolic  acid 

has  little  or  no  effeft  upon  it. 
a.  Copper-nickel,  “  mineralized  with  Julphur, 
arfenic,  and  copper,  refembles  copper.” 

In  the  preceding  obfervations  on  roffils, 
effervefcence  with  acids,  and  ftriking  fire  with 
fteel,  have  often  been  mentioned :  it  would  be 
necefiary,  therefore,  for  a  traveller  in  fearch  of 
foffil  fubftances,  to  have  with  him  a  bottle  of 
aqua  fortis,  or  the  nitrous  acid,  and  a  fteel,  to 
di leaver  thereby  on  the  fpot  certain  properties 

*  This  metal  was  difeovered  by  Cronfladt.  See  the 
Royal  Academy  of  Sciences  at  Stockholm,  ior  the  )eais  1  7  5  ® 
and  1754. 
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of  fuch  bodies  as  may  be  collected.  A  hammer 
alfo  may  be  neceflary  to  break  (tones,  &c.  that 
are  too  bulky  to  bring  away. 

A  blow-pipe  is  likewife  an  ufeful  article;  by 
blowing  long  and  forcibly  through  fuch  an  in- 
ftrument,  upon  the  flame  of  a  candle,  by  which 
the  point  of  the  flame  may  be  direded  againft  the 
body  to  be  examined,  it  will  frequently  difcover 
whether  it  is  a  calcareous,  vitrifiable,  or  refrac¬ 
tory  fubftance ;  and  for  greater  preciflon,  expe¬ 
riments  for  the  fame  end  may  be  afterwards  made 
at  the  fire-flde,  on  a  charcoal  fire,  &c. 

The  collector  lhould  alfo  attend  to  as  many  of 
the  following  particulars  as  poflible. 

!•  When  any  article  is  colleded,  mark  it  by  a 
number,  or  lome  fign  ot  diftindion,  referring  to 
a  catalogue,  with  all  the  particulars  that  may  be 
known  relative  to  it ;  as, 

2.  Where  it  was  found. 

3.  In  what  quantity,  whether  fcarce  or  abun¬ 
dant. 

4.  If  on  the  furface  of  the  earth,  or  at  what 
depth. 

5.  In  what  pofition,  whether  horizontal,  per¬ 
pendicular,  &c.  And  with  what  other  fofiil 
bodies  it  was  found,  as  clay,  done,  flate, 
mineral,  £s?c. 

6.  Whether  in  ftrata,  or  in  loole  nodules. 

7.  The  depth  and  thicknefs  of  the  ftrata,  how 
they  incline,  or  to  what  points  of  the  compafs 
they  tend ;  or  if  level  or  horizontal ;  whether 
they  have  perpendicular  or  horizontal  fiflures, 
and  what  foflil  bodies  are  contained  in  theft 
fiflures. 

8.  All  high  mountains  and  hills,  efpecially 
their  fides,  are  to  be  fearched 5  the  fhores  alfo  of 

the 
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the  fea,  with  their  banks,  and  the  cliffs  adjacent, 
and  the  falls  of  cafcades,  rivers,  and  great 
gullies. 

9.  The  fituation  of  mines,  pits,  and  quarries, 

whether  in  a  valley  or  hill  ^  and  the  difpolition 
of  the  ftrata,  whether  horizontal,  inclining,  &c. 
their  thicknefs,  and  the  depth  they  lie,  and  what 
other  foffils  are  imbedded  either  in  the  ftrata, 
pr  in  the  neighbouring  caverns,  fiffures,  part¬ 
ings,  &c.  . 

10.  The  waters  of  mines  fnould  be  examined, 
whether  pure,  taftelefs,  purgative,  vitriolic,  or 
chalybeate,  &c. 

11.  The  damps  and  fteams  of  mines,  and 
what  are  the  confequences  or  effe&s  of  them 
in  what  feafons  and  ftate  of  the  air  they  are 
chiefly  obferved  •,  and  what  temperature  the  air 
bears  in  different  depths  of  fuch  mines. 

12.  The  account  given  by  the  natives,  inha¬ 
bitants,  miners,  workmen,  &c.  who  may  be  ac¬ 
quainted  with  the  fubjeft. 


SECT. 
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SECT.  VII. 


Directions  for  taking  off  Impressions  or 
Casts  from  Medals  and  Coins. 


Et  caetera  pene  gemelli. 

Horat.  Ep.  X. 


PI  IE  FLY  owing  to  the  ccft  required  for 


K_J  purchafing  a  cabinet  of  medals,  it  has 
happened  that  the  ftudy  of  them  has  hitherto 
been  confined,  comparatively,  to  a  few  indivU 
duals.  Another  principal  impediment  to  the 
cultivation  of  an  acquaintance  with  them,  has 
arifen  from  the  difficulty  of  underftanding  the 
infcriptions,  for  want  of  a  fufficient  knowledge 
of  languages  ;  on  which  account  in  particular, 
this  ftudy  has  been  condemned  by  the  illiterate 
as  barren  and  ulelefs  •,  but  fuch  as  are  acquainted 
with  the  advantages  which  have  already  reful  ted 
from  thofe  nummi  memoriales ,  cannot  hefitate  a 
moment  to  affift  a  promotion  of  a  more  general 
purfuit  of  the  fubjeft  (g). 

While  Coloffian  ftatues,  and  the  hardeft 
marbles,  with  their  deepeft  infcriptions,  are  de- 
ftroyed  by  accidents,  or  by  time,  and  paintings 
finiihed  with  the  higheft  colors  quickly  fade, 
a  medal  fhail  furvive  innumerable  accidents, 
and  difclofe  hiftorical  faffs  a  thoufand  years 
after  ftatues  are  crumbled  away  •,  and  when  no¬ 
thing  but  the  names  of  an  Apelles  or  a  Praxi¬ 
teles  remain.  Does  not  a  ftngle  medal,  of 

(g)  Though  the  fludy  of  medals  does  not  properly  belong 
to  natural  hiftory,  this  Ihort  account  of  taking  impreffions 
from  them,  may  prove  acceptable  to  home  travellers. 
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which  we  are  in  poffeffion,  give  ns  greater  light 
into  hiftory,  than  the  once  famous  libraries  of 
Alexandria  and  Pergamus,  which  are  now  no 
more  ?  From  thefe,  and  many  other  confidera- 
tions,  I  would  willingly  contribute  my  endea¬ 
vours  to  render  this  ftudy  more  general,  and 
confequently  more  ufeful.  I  have  tried  a  variety 
of  methods  to  enable  a  young  medalift  to  collect 
a  cabinet,  which  may  initiate  him  into  the 
knowledge  of  medals  and  coins  at  a  tufling 
expence. 

The  method  of  taking  off  plafter  of  Paris 
and  fulphur  impreffions,  is  known  to  every  body  : 
the  firft  is  too  foft  to  preferve  them  from  injury, 
and  the  brittlenefs  of  fulphur  is  a  greater  ob¬ 
jection? 

I  found  by  forming  a  coat  or  layer  of  thin 
metal  over  the  plafter  of  Paris,  it  would  be  a 
confiderable  defence.  Tin  is  the  cheapeft  and 
moft  convenient  metal  for  the  purpofe,  as  it  is 
fufficiently  flexible,  and  at  the  fame  time  very 
much  refembles  ftlver.  The  tin-foil  I  have 
tried,  is  of  the  fame  kind  with  that  ufed  for  fil- 
vering  looking-glaffes.  It  fhould  be  laid  over 
the  medal  or  coin  intended  to  be  taken  off,  and 
then  rubbed  either  with  a  brufh,  the  point  of  a 
fkewer,  or  a  pin,  till  it  has  received  perfectly  the 
impreftion  of  the  medal ;  the  tin-foil  fhould  now 
be  pared  off  round  the  edge  of  the  medal,  till  it 
is  brought  to  the  fame  circumference  :  the  medal 
muft  then  be  reverfed,  and  the  tin-foil  will  drop 
off  into  a  chip  box  or  mould  ready  to  receive  it, 
the  concave  fide  of  the  foil,  or  that  which  is  laid 
on  the  face  of  the  medal,  being  uppermoft ;  upon 
this  pour  plafter  of  Paris  made  in  the  ufual  man¬ 
ner,  and  when  dry,  the  figure  may  be  taken  out 
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of  the  box  or  mould,  with  the  tin-foil  ftickinw 
on  the  plafter,  the  convex-fide  being  now  upper- 
moft  again,  in  which  pofition  it  is  to  be  kept  in 
the  cabinet,  after  it  becomes  dry.  To  have  an 
impreffion  very  perfect,  the  thinneft  tin-foil 
ijaould  be  made  ufe  of  ( h ). 

The  impreffions  taken  in  the  foregoing  man* 
ner  almoft  equal  filver  medals  in  beauty,  and  are 
very  durable :  if  the  box  or  mould  (i)  be  rather 
larger  than  the  impreffion  of  tin-foil,  the  plafter, 
when  poured  on,  runs  round  its  edges,  and  forms 
a  kind  of  white  frame,  or  circular  border,  round 
the  foil,  whence  the  new-made  medal  appears 
more  neat  and  beautiful.  If  this  tin-foil  be  gilt 
with  gold-leaf,  by  means  of  thin  iftnglafs  glue, 
or  boiled  linfeed  oil,  the  medal  will  refemble 
gold. 

(h)  This  method  does  not  in  the  leaft  injure  any  medal 
or  coin. 

(?)  Chip  boxes,  ufed  by  apothecaries,  anfwer  this  purpofe, 
and  may  be  eafily  procured.  A  flip  of  paper  wrapped  round 
any  circular  body  with  a  flat  furface,  is  equally  conve- 
nient. 
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THE 

NATURALIST’S 

AND 

TRAVELLER’S  COMPANION. 


PART  the  Second. 


ALTHOUGH  it  may  be  admitted  with 
peculiar  honor  to  the  prefent  age,  that 
the  knowledge  of  natural  hiftory  and 
of  fcience  in  general  has  been  of  late  confider- 
ably  enlarged;  yet  as  the  objects  of  human, 
enquiry  are  numberlefs,  and  frequently  diU 
perfed  in  diftant  parts  of  the  globe,  as  well  as 
complicated  in  their  hiftory,  the  fentiments  of 
an  ancient  philofopher  may  be  adopted  even  at 
this  day  with  propriety;  “  Multa  etenim  funt 
«  qnae  efle  audivimus,  qualia  autem  fine  igno- 
«  remus !  Quamque  multa  venientis  asvi  popu- 

tc  lus,  ignota  nobis,  feiet  (#) ! 

At  the  fame  time  if  we  refled  upon  the  fore¬ 
going  fuggeftion,  refpeding  the  amazing  pro- 
arefs  made  in  natural  hiftory  within  the  fpace 
of  a  few  years,  we  may  find  fufficient  induce- 

(«)  Seneca, 

j  ment 


/ 
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ment  to  perfevere  in  purfuits  fo  worthy  of  a 
rational  mind. 

It  would  render  natural  hiftory  much  more 
pleafing,  as  well  as  greatly  tend  to  its  progrefs, 
were  the  limits  of  our  knowledge  therein  pre- 
cifely  afcertained,  that  travellers  and  curious 
perfons,  who  have  little  leifure  for  reading, 
might  not  only  be  informed  of  what  is  already 
difcovered,  but  alfo  of  what  is  Hill  doubted,  or 
unknown  ;  by  which  means  their  inquiries  would 
be  better  direded,  and  more  conducive  to  real 
information  and  ufeful  difcovery. 

from  thefe  confiderations,  I  imagined  that 
the  following  queries  and  obfervations  would 
tend  to  promote  the  original  defign  of  this 
publication  ^  which,  though  a  work  of  con- 
liderable  labor  and  attention,  is  fubmitted  with 
due  deference  to  the  candour  of  the  public.  If 
the  experience  of  the  author,  or  the  information 
of  his  friends,  fhould  hereafter  afford  him  a 
more  extenfive  and  intimate  acquaintance  with 
the  fubjeds  recommended,  he  would  tetrad  a 
miftake  with  as  much  readinefs  as  he  would 
j  communicate  any  future  diicovery. 
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SECT.  I. 

Obfervations  and  Queries  refretting  Learning , 
Antiquities ,  Religious  Rites,  polite  Arts , 
&c. 

Ingenuous  arts,  where  they  art  entrance  find* 
Soften  the  manners*  and  fubdue  the  mind  *. 

l.  rpHE  alphabets  of  the  various  nations* 
their  pronunciation  and  numeric  value, 
with  their  numeric  figures,  if  different  from  the 
letters  of  the  alphabet*  and  books  written  in 
each  language,  efpecially  grammars*  didiona- 
ries,  &c.  with  the  dates  of  each  when  written, 
merit  the  invefligation  of  the  curious ;  likewife 
the  materials  ufed  for  writing,  and  their  pre¬ 
paration,  as  the  methods  of  making  ink,  paper, 
and  pens,  and  of  fizing.and  glewing  the  paper  ; 
the  art  of  printing,  and  the  contrivances  for 
doing  it. 

2.  Manufcripts,  in  good  prefervation,  of  the 
Hebrew  bible,  or  parts  thereof,  particularly  if 
upwards  of  300  years  old. 

3.  Books  containing  the  religious  principles 
of  any  nation  or  people,  and  which  ufually  are 
written  in  a  dialed  different  from  that  which 
fuch  people  now  lpeak,  or  in  a  poetical,  high 
metaphorical  ftyle,  and  therefore  underflood 
by  few  only,  and  for  the  mofl  part  kept  very 
fecret;  amongft  thefe  we  may  enumerate  the 
Chartah  Bhade  Shaitah  of  Bramah,  the  Chartah 

*  — - -Tngenuas  didicIHe  fidditer  artes 

Emollit  mores,  nec  finit  efte  feros. 

Ovid.  Pont. 

F  2  Bhade 
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Bhade  and  Augfftorrah  Bhade  Shaftah,  tfiter 
Vcdam  (b\  the  facred  books  of  the  Perfees, 
written  in  the  ancient  Perfian  dialers,  called  the 
Zend,  and  Pehlvi  (<r ) ;  the  Koran  of  Mahomet  * 
the  facred  books  of  the  Mendasans  or  Sabaites, 
at  or  near  Baffora  in  the  Perfian  gulph^  the 
voluminous  facred  books  of  the  Lamas  m 
Nexpal  and  Thibet  called  Khangiur,  and  its 
myftic  part  termed  Riute;  the  facred  books  of 
the  priefts  in  Pegu  and  Siam,  and  others  of 
fimilar  tendency.  Thefe  would  be  fti-11  more 
valuable,  could  Engli£h?  Latin,  or  French  tranff 
lations  be  added. 

4.  Defcriptions  of  the  manners,  cuffoms, 
feafts,  and  religious  ceremonies  of  the  refpec- 
tive  natrons ;  the  architedlure  both  exterior  and 
interior  of  their  temples,  religious,  public  and 
private  buildings  v  the  figures,  names,  genealo¬ 
gies  and  ranks  of  their  divinities  and  idols ; 
their  facred  and  domeftic  utenfils,  the  calls  and 
ranks  of  people,  the  learning  and  religious 
tenets  of  each  nation,  to  all  which  explanatory 
drawings  would  be  required.  What  nations  ufe 
circumcifion,  and  what  are  the  advantages  de¬ 
rived  from  iuch  a  culiom,  or  di  fad  vantages  from 
the  omilfi.on.of  it  ?  is  circumcifion  ever  extended 
to  the  females,  and  in  what  manner  is  it  em¬ 
ployed  } 

5.  The  tranilations  of  the  bible  in  different: 
languages ;  and  the  facred  books  of  Chriflians- 
of  various  denominations,  as  the  Georgian,  Ar- 

{b)  In  the  peninfula  on  this  fide  the  Ganges,  the  facred 
books  of  the  Bramins  are  contained  in  the  Vedam,  copies 
of  which  in  the  original  Sancrit  chara&er,  would  be  very 
valuable. 

{<■)  1  he  Pehlvi  is  a  more  modern  dialed. 

menian, 
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menian,  Perfian,  ^Ethiopian,  Coptic,  Arabic, 
and  Syriac,  efpecially  among  the  Chriftians  on 
the  Malabar  coaft,  and  in  theiile  of  Socatora  (d). 

6.  The  hiftory  and  fucceiTion  of  princes,  the 
origin  and  migration  of  nations ;  the  govern- 
ment  and  political  conftitution  of  each  country ; 
the  caufes  of  the  increafe  or  decay  of  power. 

7.  A  relation  of  the  private  and  domeftic 
life  of  the  people  •,  the  cuftoms  obferved  at  the 
birth  of  children ;  the  marriages,  fepulchral 
rites,  and  any  other  circumftances  characterizing 
each  nation. 

8.  An  account  of  the  aftronomy  and  chro¬ 
nology  of  different  nations,  whether  they  ob~ 
ferve  the  fyftem  of  the  feven  days  of  the  week, 
the  names  for  thefe  days,  with  their  fignifica- 
tion.  The  number,  names,  and  fignifications 
of  their  months  i  the  number  of  thefe  in  a  year ; 
whether  they  are  ufed  to  conciliate  the  moon’s 
and  fun’s  motion  by  any  intercalation,  or  a  cer¬ 
tain  cyclus  of  years  •,  the  names  for  particular  ftars 
and  conftellations  in  the  zodiac,  with  their  fignifi- 
cations  the  diftin&ions  of  the  other  ftars  from 
the  planets,  with  the  length  of  their  revolutions. 

The  ftate  in  which  the  art  of  drawing,  carv¬ 
ing,  and  engraving  in  ftones  has  been,  or  now 
is.  Specimens,  drawings,  or  colledtions  of  old 
jnfcriptions,  engravings,  feals,  gems,  ftatues, carv¬ 
ings,  bafTo  and  alto  relievos,  and  the  places  where 
each  of  the  above  monuments  are  found,  the  fize, 
fubftance  whereon  it  is  worked,  &c.  the  ancient 
and  current  coin,  with  the  exaft  valuation. 

(d)  The  Neftorian  Chriftians  formerly  had  a  fettlement 
among  the  Indians  on  the  Malabar  coaft,  and  were  there 
very  much  refpe&ed.  Are  fome  of  thefe  ftill  exifting  f 
Have  they  any  ancient  Syriac  books  ? 

F  3 
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SECT.  II. 

Commerce ,  Manufactures ,  Arts,  Trade,  &c, 

Jove  has  the  realms  of  earth  in  vain 
Divided  by  th’  inhabitable  main  : 

If  fhips  profane,  with  fearlefs  pride. 

Bound  o’er  the  inviolable  tide  [e). 

Francis. 

DEfcriptions  and  drawings,  of  the  looms, 
tools,  machines,  &c.  employed  in  manu¬ 
factures,  particularly  if  fimple,  ingenious,  and 
gaining  time  or  ftrongly  increafing  power,  might 
prove  highly  beneficial. 

2.  An  account  of  the  planting,  gardening 
and  agriculture  of  each  country ;  the  manure 
ufed,  the  time  and  labor  employed  in  each  branch 
of  bufinefs  ^  the  price  of  labor,  the  implements 
of  agriculture  ;  the  kinds  and  quantities  of  corn 
fown  in  an  acre,  the  quantities  reaped  in  differ¬ 
ent  foils ;  the  proportion  of  vineyards  or  paf- 
ture  lands  to  arable,  and  the  number  of  people 
in  a  fquare  mile  of  pafture,  arable  lands,  vine¬ 
yards,  or  any  other  kind  of  plantation. 

3.  The  kinds  of  pigments,  ftains,  and  dying 
materials  known  and  tiled,  particularly  in  China  $ 
gre  they  mineral  or  vegetable  ?  the  manner 

(e)  Nequicquam  Deus  abfcidit 
Prudens  oceano  diffociabile 
Terras,  ft  tamen  impias 

Non  tangenda  rates  tranfiliunt  vada. 

Hor.  1.  1.  Od.  3. 

pf 
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of  preparing  and  applying  them,  with  the  ad¬ 
vantages  and  difadvantages  of  each  fort  com¬ 
pared  with  ours ;  particularly  the  materials, 
machines  and  methods  employed  by  the  Indians 
for  dying,  ftaining  and  printing  their  chintzes, 
callicoes,  &c. 

4.  The  wood  and  timber  ufed  for  fhip  build¬ 
ing  •,  the  form  and  conflruction  of  the  fhips  ; 
the  wood  employed  for  mails ;  the  fuccedanea 
for  oakum,  ropes,  cables,  fails,  pullies,  &c„ 
with  the  comparative  advantages  and  difadvan¬ 
tages. 

5.  The  means  devized  for  catching  qua¬ 
drupeds,  birds,  fillies,  fhells,  &c.  either 
for  food,  or  to  prevent  the  increafe  of  fuch  as 
are  noxious  to  the  people  or  their  plantations  5 
are  any  animals  made  tame  and  employed  to 
catch  others,  or  are  any  methods  ufed  for  killing 
or  inebriating  them  ? 

6.  The  materials  of  cloathing ;  if  animal 
fkins,  the  manner  of  dreffing  them  *,  if  the  hair 
of  animals,  or  the  threads  of  certain  infects, 
the  method  of  fpinning,  twilling  and  weaving 
fuch  fub  fiances ;  if  vegetables,  how  are  they 
cultivated,  dreffed,  fpun  and  manufactured  ? 
The  cut  and  make  of  the  dreffes  in  general, 
with  the  advantages  and  difadvantages  of  each 
particular  part. 

7.  The  various  objects  of  commerce  in  gene¬ 
ral,  the  growth  and  manufacture  of  each  arti¬ 
cle,  with  the  names  by  which  it  is  known,  and 
its  ufes  when  defigned  only  for  inland  trade *, 
the  price  of  labor,  and  the  number  of  people 
employed  in  each  department. 
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8.  It  is  a  common  opinion,  that  large  quan* 
tides  of  remnants  and  rags  of  all  kinds  of  fcan? 
let  cloth,  are  yearly  carried  from  England  to 
China,  and  that  the  Chinefe  extract  from  them 
their  fine  red  pigments.  If  this  be  true,  what 
methods  are  employed  to  extract  the  color  P 

9.  It  has  been  obferved  that  analogous  fub¬ 
ftances  are  moft  proper  for  dying  homogenous 
bodies  (/)  *  thus  animal  fubftances  are  beft  for 
dying  wool  and  filk,  becaufe  wool  and  filk  are 
animal  fubftances.  A  blue  dye,  made  of  woad 
(Ifatis  of  Linnaeus)  is  found  to  be  full  of  infedts. 
Is  it  not  the  fame  cafe  with  indigo  ?  Are  not 
all  the  lafting  dyes  made  from  animal  fubftances, 
or  of  fuch  as  contain  numerous  infers  ? 

10.  The  manner  in  which  the  beft  indigo  is 
manufactured  in  the  interior  parts  of  Indoftan5 
and  the  plant  from  which  it  is  made.  Is  it  from 
the  Indigofera  or  the  Anil  ?  Are  there  any  rules 
to  afcertain  when  the  plant  has  foaked  fufficient- 
Jy,  and  how  long  it  ought  to  be  beaten  P 

11.  Is  there  any  linnen  made  of  flax  or 
hemp,  or  what  other  fubftances  are  fpun  and 
wove  in  India  befides  cotton  ?  What  ufe  is  made 
of  the  yellow  or  brown  cotton  taken  from  the 
Bombax  ?  Is  it  manufactured  for  apparel,  and 
appropriated  for  a  certain  order  pf  men,  as  priefts 
or  Bramins  ? 

12.  Defcriptions  and  drawings  of  the  inftru- 
ments  and  machines  employed  by  the  Chinefe 
and  Indians  to  clean  the  cotton  from  the  feeds. 

13.  Is  only  European  zafler  from  cobalt 
pfed  by  the  Chinefe  for  painting  their  porcelain 

(/)  VicL  hiftoire  de  P^cademie,  an.  1768.  art.  11. 

blue% 
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blue,  or  have  they  fome  of  their  own  ?  If  they 
have,  what  name  is  it  known  by,  and  how  is  it 
manufactured  ?  It  is  probably  finer  than  ours, 
from  the  richnefs  of  the  old  China  figures. 

14.  The  preparation  of  the  pickle  or  catchup 
Called  Soya;  is  it  made  from  thf  Dolichos  Soya 
Linn.  ?  Is  fait,  wheat  or  barley  added,  apd  in 
what  proportions  ? 
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SECT.  III. 

Metereological  Obfervations ,  Food,  Way  of 
Living,  Animal  Oeconomy  in  general,  &c . 

For  every  man  to  native  cuftom  prone. 

Conforms  and  models  life  to  that  alone. 

Goldsmith. 

IT  is  always  fatisfactory  to  have  regular  me¬ 
teorological  accounts  by  the  afiillance  of  a 
good  barometer  and  thermometer;  and  to  ob- 
ferve  at  the  fame  time  the  quarter  the  wind 
blows  from,  and  its  degree  or  violence ;  the 
quantity  of  rain  and  fnow  by  inches  ;  the  fize 
of  hailftones ;  the  appearance  of  aereal  pheno¬ 
mena,  as  aurorae  boreales  or  northern  lights, 
fiery  globes,  halos  or  bright  circles  round  the 
fun  and  moon ;  with  the  effects  likewife  of 
thunder  ftorms,  lightening,  &c, 

2.  The  traveller  fhould  alfo  remark  the  fuc- 
cefiion  of  feafons,  and  the  various  fruits  and 
productions  of  each  country ;  the  times  of 
lowing  or  planting,  as  well  as  of  harveft,  or  of 
reaping  the  grain,  &c.  the  budding  or  flower¬ 
ing  of  trees,  or  fhrubs.  The  food  of  the  in¬ 
habitants,  and  the  preparation  of  it  previous  tq 
its  ufe. 

3.  Some  account  might  be  collected  of  the 
general  prevailing  difeafes  in  different  feafons, 
and  the  caufes  producing  the  fame,  or  the  re¬ 
medies  employed  for  curing  them,  and  the 
methods  in  which  fuch  remedies  are  admini- 
ftered. 
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4.  Are  any  difeafes  canfed  by  the  effluvia  of 
certain  trees  or  plants,  or  is  the  touching,  hand¬ 
ling  or  cutting  of  trees  or  plants  ever  luddenly 
prejudicial  to  health  ?  Does  the  effluvia  from 
fpice  trees  or  the  frankincenfe  tree  prove  dele¬ 
terious  ? 

5.  What  are  the  effedts  or  fymptoms,  which 
arife  from  the  bite  of  poifonous  fnakes,  or  any 
reptile  or  infedt  ?  Has  the  bite  of  a  inake  ever 
been  found  to  have  a  falutary  effedt  in  curing  a 
certain  previous  difeafe,  or  does  the  bite  of  one 
fnake,  ever  deftroy  the  effedts  of  another  ?  Are 
there  any  counterpoifons  or  antidotes  ufual 
againft  the  bite  of  fnakes  ?  Is  mufk  or  any 
fpecies  of  the  ariftolochias  a  remedy  which  the 
fnakes  avoid  and  fly  from,  or  do  any  of  thefe 
prove  lethal  to  fnakes  P 

6.  Is  the  pedra  de  cobra  ufed  as  an  antidote 
againft  the  effedts  of  the  bite  of  any  fnake, 
and  with  what  fuccefs  ?  How  is  this  remedy 
procured  and  applied  ? 

7.  The  manner  of  managing  domeftic  ani¬ 
mals,  whether  in  health  or  otherwife.  The 
animals  which  the  natives  in  any  country  caftrate, 
and  the  effedts  produced  by  it ;  as  well  as  the 
period  when  fuch  a  cuftom  was  flrft  introduced, 

8.  It  would  deferve  remarking  where  and  in 
what  manner  Polygamy  is  introduced,  whether 
perpetual  or  temporary,  and  the  effedts  of  it  upon 
the  manners,  religious  or  civil  cuftoms,  popu¬ 
lation,  &e.  of  fuch  countries.  Does  Polygamy 
prevent  fome  men  from  procuring  wives,  or 
are  the  women  brought  from  neighbouring 
nations?  Is  it  any  where  cuftomary  for  one 
woman  to  be  married  to  feveral  hufbands  during 
fffle  life  of  the  flrft  ? 


9.  Accu- 
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g*  Accurate  calculations  of  births  or  burials 
in  provinces  or  towns,  and  the  proportions  of 
males  to  females,  would  prove  very  valuable. 

10.  Have  any  buildings  or  fhips  furnifhed  with 
electrical  rods  after  Dr.  Franklin’s  method,  ever 
received  any  injury  from  lightening  ? 

11.  Is  the  venereal  difeafe  cured  without  mer¬ 
cury  i5  and  if  fo,  by  what  remedies  ? 

12.  What  dileafes  attack  the  workmen  em¬ 
ployed  iri  different  kinds  of  manufactories  ? 


SECT, 
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SECT*  IV. 


Zoology ^ 

Non  ad  unam  natura  formam  opus  fauna  pradlat  5 
fed  in  ipfa  vanetate  fe  ja&at. 

Seneca  Quseft. 

1.  TT  would  greatly  tend  to  improve  our 
X  knowledge  in  this  department  of  natural 
hiftory,  were  the  following  remarks  refpe&ing 
quadrupeds  to  be  carefully  made  ■,  viz.  the  ge¬ 
neral  times  of  coupling,  and  of  geftation  how 
many  young  are  brought  forth  at  a  time,  and 
how  often  during  one  feafon  ;  at  what  period  01s 
life  they  become  prolific  or  barren  5  where  their 
principal  refort  and  dens  are  *,  whether  the  males 
alfifl  the  dams  in  providing  food  for  the  young 
of  the  carnivorous  tribe-,  how  long  thefe  are 
under  the  protection  of  the  old  ones  *  and  what 
age  each  fpecies  attains. 

2.  It  might  be  enquired  whether  any  perfon 
hath  ever  leen  elephants  in  copulation,  which 
has  been  hitherto  denied  ;  it  is  faid  that  if  the  wild 
elephants  perceive  any  body,  they  immediately 
begin  to  rave,  and  ceafe  not  till  the  curiofity 
of°that  perfon  has  been  rewarded  with  deaths 
and  though  the  Indian  princes  have  kept  great 
numbers  of  tame  elephants  of  both  fexes,  they 
never  could  procure  a  breed  from  them.  What 
differences  are  there  betwixt  the  African  and 
Indian  elephants  ?  Is  the  ftrudture  of  the  grind¬ 
ing  teeth  equal  or  fiat  in  all,  or  have  fome 
elevated  or  pointed  crowns,  fimilar  to  thofe  of 
carnivorous  animals  ?  Do  elephants  ever  filed 
their  tufks  or  teeth,  or  are  they  permanent  ? 

3.  How 
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3-  How  many  fpecies  of  tygers  fo  called,  of 
more  properly  of  leopards,  panthers,  ounces, 
&c.  are  there  in  India,  and  what  are  the  Hated 
and  perpetual  marks  for  diftinguilhing  each, 
in  different  periods  of  life  ?  What  other  animals 
of  the  feline  kind  are  found  in  India,  with  the 
Ipecific  characters  of  each  ? 

4.  Does  the  fhakal  or  jackal  (Canis  aureus 
Lin.)  bear  any  refemblance  to  an  animal  com¬ 
monly  called  the  crofs-fox  (Pennant’s  Syn. 
Quadr.)  What  animal  do  the  Arabian  writers 
call  banat-el-auvi  ? 

5.  Are  armadilloes  (Dafypodes  Lin.)  in  Afia 
or  Africa,  in  what  parts,  and  which  are  their 
charaCteriftics  ? 

6.  There  are  many  fpecies  of  the  jerboa 
(Mus  jaculus  Lin.)  and  probably  if  they  were 
known,  a  feparate  genus  might  be  formed  :  an 
animal  as  big  as  a  greyhound,  weighing  about 
eighty  pounds,  and  hopping  on  two  legs,  was 
difcovered  on  New  Holland  by  Drs.  Banks  and 
Solander;  it  would  prove  a  confiderable  ac- 
quifition  in  natural  hiftory  to  learn  the  charac- 
teriftic  of  this  genus,  the  number  and  difpofi- 
tion  of  the  teeth,  the  fpecies,  general  osconomy 
and  manner  of  living,  of  thefe  animals. 

5.  When  the  various  fpecies  of  the  feathered 
tribe  begin  to  couple  or  pair  fhould  be  noticed ; 
when,  where,  and  of  what  materials  each  bird 
builds  its  neft,  with  the  color,  fize  and  number 
of  eggs ;  how  long  the  eggs  are  in  incubation ; 
what  the  young  are  fed  with,  and  at  what  pe¬ 
riods  are  they  fledged ;  with  the  diftinCtions  be¬ 
tween  male  and  female  birds  in  different  feafons 
and  ages. 


6.  The 
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6.  The  migration  of  birds  fhould  not  be 
difregarded,  but  their  merely  difappearing  in 
one  part  of  the  country  is  not  properly  a  mi¬ 
gration,  for  we  frequently  find  that  birds  fhift 
their  place  of  abode,  at  certain  leafons,  on  ac¬ 
count  of  fome  palatable  food,  which  may  be 
more  plentiful  in  one  part  than  in  anothei  *,  the 
eroding  wide  feas,  or  extenfive  continents  is 
underftood.  If  any  bird  be  found  out  at  fea, 
the  fpecies  of  bird,  the  direction  of  its  flight, 
the  diftance  from  land,  and  the  latitude  and 
longitude  fhould  be  noted. 

— — - In  figure  wedge  their  way. 

Intelligent  of  feafons  ;  and  fet  forth 
Their  airy  caravan,  high  over  feas 
Flying,  and  over  lands  ;  with  mutual  wing 
Eafmg  their  flight :  So  deers  the  prudent  crane 
Her  annual  voyage,  borne  on  winds  ;  The  air 
Floats  as  they  pafs,  farm'd  with  unnumber’d 
plumes  (g-). 

In  northern  climates,  it  would  be  ufeful  to  ob- 
ferve  when  fwallows  are  firft  feen,  and  when 
they  difappear;  and  likewife  in  what  climates 
they  have  been  found,  whether  in  a  torpid  or 
aCtive  ftate,  with  the  fpecies  and  peculiar  cha¬ 
racters. 

7.  What  birds  are  allowed  a  privilege  or  im¬ 
munity  from  being  injured  or  killed  r5  and  what 
may  be  the  reafons  for  the  fame,  or  the  advan¬ 
tages  derived  therefrom  ? 

8.  Some  birds  of  prey  are  employed  in  the 
eaft  by  the  Grandees  in  hawking  and  hunting. 
What  means  are  ufed  for  teaching  fuch  birds, 
and  what  are  their  differences,  fize,  figure,  plu¬ 
mage,  names,  fpecific  characters,  &c  ? 

Qr)  MlLTQN. 
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g.  What  are  the  char  after,  plumage*  fdod 
and  oeconomy  of  the  Indian  ravens  (Buceros 
Lin.) 

to.  Are  there  any  humming  birds  (Trochilus 
Lin.)  in  the  Indies  or  China  with  a  filiform  long 
tongue  confifting  of  two  femicylinders  ? 

11.  What  are  the  peculiar  diftinftions  of  the 
true  wild  peacock  ?  Are  there  any  white  pea¬ 
cocks  in  India,  and  of  a  feparate  fpecies  ?  Is 
the  change  in  plumage  obvious  in  wild  peacocks* 
or  is  this  the  refult  of  domeftication  ?  Do  white 
peacocks  breed  with  grey  and  green  ones,  and 
what  is  the  color  of  the  young  breed  ? 

12.  Where  is  the  Hirundo  efculenta,  Linn, 
found,  and  of  what  fubftance  is  the  nefl  com-* 
pofed,  which  is  fo  much  in  requeft  with  the 
Chinefe  and  Europeans  ?  Is  it  made  from  fome 
mollufcas  or  feaworms,  as  Ksmpfer  fays  ;  or 
from  fifli  fpawn,  as  M.  le  Poivre  author  of  the 
Travelling  Philofopher  affirms  •,  or  from  fea 
weeds,  agreeable  to  what  Dalrymple  relates  ? 
Where  is  the  neft  fixed,  and  what  is  the  fpecific 
charafter  of  this  fpecies  of  bird  ? 

13.  Is  there  to  be  found  in  the  Indian  feas  a 
Jaculator  fifh,  Scisena  Jaeulatrix  (>£>),  different 
from  the  Chastodon  roftratus,  Linn  P  or  is  the 
faculty  of  floating  at  infefts  with  a  drop  of 
water  peculiar  to  thefe  fifh,  or  common  to  any 
others  ? 

14.  Has  the  Raja  Torpedo,  Linn,  or  the 
cramp  or  numb-fifh,  the  fame  eleftric  qualities 
as  the  Gymnotus  eleftricus  ? 

15.  As  there  is  not  yet  one  good  figure  of 
the  fea  cow  (Trichechus  Manatus  Lin.)  it 

(h)  Philofophical  Tranfa&ions,  Voh  54.  and  Vol.  56. 
t.  8.  p.  186. 
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■would  be  deniable  to  proem  e  a-  pood  drawing 
of  it  while  alive,  to  have  it  differed,  and  to 
obferve  wherein  it  coincides  with,  or  differs 
from  other  animals  nearly  related  to  ii,  as  the  feal, 

dolphin,  &c.  .  r 

1 6.  The  feafons  fhould  be  noticed,  when  dif¬ 

ferent  fpecies  of  fifti  fpawn,  and  the.  rivers, 
bays,  fhoals,  or  fands  they  refort  to  tor  that 
purpofe ;  what  age  they  attain  before  they 
fpawn,  the  food  they  eat,  the  age  they  live.  to 
as  accurately  as  poiiible,  tne  fize  they  acquire, 
and  the  latitude  wherein  they  are  generally  found  ; 
the  method  of  catching  them,  and  to  what  ufes 
alfo  they  are  applied  when  caught,  and  whether 
they  are  efteemed  wholelome  food  oi  the  con¬ 
trary.  ,  ,  .  . 

17.  Which  fpecies  of  moth  or  butterfly  is 

it  the  caterpillar  of  which  in  China  affords  that 
ftrong  grey  kind  of  filk,  and  how  is  it  manu¬ 
factured  or  wore  ?  How  are  thefe  fiikworms  or 
caterpillars  preferved,  fed  and  managed  ?  The 
introduction  of  fuch  a  new  filk  into  England 
would  be  a  ufeful  acquifition,  and  redeem  en¬ 
tomology  from  the  cenfure  it  is  now  branded  ■ 
with,  of  being  a  mere  curiofity  void  of  any  real 

utility. 

18.  Are  the  infeCts  which  are  faid  to  collect 
the  Lac  or  Gummi  Lacca  from  the  Croton 
lacciferum,  Linn,  bees,  ants  or  wafps  ?  Are 
they  wild,  or  domeftic,  and  the  property  of  cer¬ 
tain  perfons?  and  how  are  they  managed  and 
propagated?  Vid.  feCt.  V.  18. 

iq.  Are  there  any  rattle-fnakes  in  the  Indies 
or  China,  or  in  any  part  of  the  world  befides 
America  ? 
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20.  The  various  bundles  of  fwimming  fea 
weeds  ought  not  to  be  negledled  ;  for  befides  the 
different  kinds  of  fuci  they  confift  of,  they  ge¬ 
nerally  contain  fmall  crabs,  fhrimps,  or  other 
fubmarine  infedts  or  worms,  fuch  as  the  onifci, 
monoculi,  fometimes  fhells  and  efcharas,  fertu- 
lari$,  and  other  corallines. 

21.  The  various  animals  inhabiting  fhells  de- 
ferve  invefb’gation,  as  there  are  probably  new 
genera  yet  to  be  difcovered  :  It  is  not  fully 
afcertained  whether  the  inhabitant  of  the  paper- 
nautilus  be  an  animal  really  belonging  to  that 
fhell,  or  only  ufes  it  in  the  fame  manner  as 
lome  crabs  do  other  fhells ;  neither  is  it  known 
whether  or  no  the  paper-nautilus  animal,  or  the 
fepia,  increafes  or  enlarges  its  fhell.  Indeed 
the  generation,  and  general  oeconomy  of  all  the 
mollufca  clafs  is  very  impcrfedlly  known. 

22.  Experiments  might  be  tried  to  afcertain 
whether  pearls  are  not  fuch  concretions  in  the 
lliells  wherein  they  are  found,  as  the  crabflones 
(Lapides  feu  oculi  Cancrorum)  in  the  fhells  of 
the  river  cray-fiih,  which  colleEt  alkaline  or 
calcareous  materials  from  the  food  of  the  animal 
for  the  formation  of  the  new  fhell,  as  do  the 
Mya  and  Mytilus  margaritifer  a  new  layer  for 
the  increafe  of  their  fhells.  Do  the  fhells  con¬ 
taining  the  pearls  gradually  increafe  through 
the  year,  or  at  a  certain  feafon  only  ? 

23.  It  fhould  be  carefully  remarked  which  of 
the  fiiells,  efpecially  of  the  Murex  and  Turbo 
kinds,  afford  a  red  or  purple  juice  fit  for  flam¬ 
ing  or  dying  like  the  purple  of  the  ancients ; 
whether  the  dye  be  permanent,  and  the  method 
of  preparing  and  applying  it  by  fome  Indian 
nations.  D’Uiloa,  in  his  South-American  vov- 

age, 
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age,  VoL  L  page  182.  fpeaks  of  one  of  thefe 
fhells  found  near  Panama  on  the  Darien  Ifthmus  *, 
and  Janus  Plancus,  or  Giovanni  Bianchi,  in  his 
work  on  fhells,  mentions  the  1  urbo  fcalaris  Lin, 
or  Wendeltrap,  as  affording  the  violet  purple 
of  the  Romans. 

24.  Defcriptions  and  drawings  of  the  animals 
or  polypes  inhabiting  the  various  corals,  corah 
lines,  fponges.  Echini  or  fea-eggs,  Afteris  or 
ftar  fifh,  Sepiae  or  cuttle  fifh,  Holothurke  or 
fea  nettles,  and  all  the  various  mollufca,  and. 
the  polypes  of  the  Tubipores,  Madrepores, 
Millepores,  Cellepores,  &c.  deferve  the  atten¬ 
tion  of  a  natural  hiltorian,  as  but  few  of  them 
are  well  defcribed  or  known. 


\ 
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SECT.  V. 


Itaque  ifta  quoque  naturae  rerum  contemplatio,  quam- 
vis  non  facial  medicum,  aptiorem  tamen  medicinae 
reddit. 

Celsus. 

1.  r-p  H  E  feeds  of  altnofl  all  the  Indian  plants 
1  are  worth  colleding,  they  may  be  pre- 
ferved  in  the  manner  prefcribed  in  fed.  III. 

2.  What  trees  bear  the  Myrobalans,  a  drug 
formerly  much  in  requeft,  but  at  prefent  in 
little  efteeni  as  a  medicine,  but  which  might 
probably  afford  fome  ufe  in  dyeing  P  What 
fpecies  of  trees  bear  the  Myrobalans  bellirica? 
chebula,  citrina,  and  indica  or  nigra;  whether 
a  kind  of  Phyllanthus  as  the  Myrobalanus 
emblica  ?  The  ufe  alfo  of  the  fame  in  India  ?  „ 

3.  Is  the  aloe-wood  or  Eagle-wood,  the  Ca- 
lambac,  and  the  Agallochus,  the  fame  or  dif¬ 
ferent  ?  The  place  from  whence  procured,  with 
the  generic  and  fpecific  charaders  P 

4.  Is  the  Orchel  or  Rochel  (Lichen  roccella, 
Lin.)  which  is  found  in  Madeira,  and  ufed  to 
dye  red,  a  kind  of  Lichen  or  a  Zoophyte  ?  Is 
the  deeping  it  in  putrid  urine  fufficient  to  pre¬ 
pare  it  P 

5.  Where  does  the  Lignum  Rhodium  grow  ? 
Is  it  a  kind  of  Nydanthes  or  Indian  Jafmine? 

6.  Of  what  genus  and  fpecies  is  the  Tea- 
wood,  of  which  tea  chells  are  made  P 

7.  What  is  the  wood  Tek  on  the  Malabar 
coaft,  of  which  the  Indian  fhips  are  built  ?  Is  it 

a  fad 
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a  faCt  that  it  never  is  attacked  by  fea  worms 
(Teredo,  Lin.)  ? 

8.  The  various  kinds  of  pulfe,  as  peafc, 
beans,  phafeoli,  &c.  efpecialiy  fuch  as  are 
reared  at  the  Cape  of  Good  Hope,  and  ex¬ 
ported  to  the  Indies ;  the  other  fruits  likewife 
which  are  cultivated  at  the  Cape,  and  taken  in 
as  refrefhments  on  board  the  European  fhips. 

9.  The  various  plants  in  the  gardens  of  the 
Dutch  Eaft  India  company,  with  the  methods  of 
cultivating  them,  are  worthy  to  be  noticed  ;  and 
the  indigenous  fhould  be  diftinguifhed  from  thofe 
imported  and  naturalized ;  whether  there  are 
Clove,  Nutmeg  and  Cinnamon  trees,  with  their 
height,  leaves,  and  general  characters ;  and 
what  fpecies  of  tree  is  the  Mufcadine  of  the 
Indies,  cultivated  at  the  Cape. 

10.  The  different  kinds  of  Palm  trees,  their 
nature,  foil,  characters,  names  given  by  the 
natives,  and  the  ufes  they  put  them  to,  or  their 
fruits,  leaves,  bark,  pulp,  &c, 

11.  To  what  genus  and  fpecies  does  the  grafs 
called  Tatack  belong?  and  where  does  it  grow, 
befides  Madagafcar,  Java,  the  Malay  I  (lands, 
and  the  French  file  de  Bourbon  ?  The  grades 
in  general  which  thrive  in  particular  countries 
and  climates,  with  the  foil  and  culture,  and  the 
kinds  of  cattle  moll  addicted  to  each. 

12.  What  plant  bears  the  famous  Indian 
nut,  which  is  ufed  as  a  reftorative,  and  is  im- 
menfely  dear,  being  fold  according  to  fome  at 
three  thoufand  pounds  apiece;  the  place  where 
it  is  cultivated,  the  foil  it  requires,  and  its  real 
or  imaginary  virtues  ? 

13.  The  Colombo  root  called  by  the  Portu- 
guefe  Raiz  de  Mozambique,  is  a  native  of  the 

G  3  conti- 
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continent  of  Afia,  but  it  has  been  tranfplanted 
to  Coiumbo  in  Ceylon,  and  the  Dutch  now 
fupply  all  Afia  with  it.  Is  it  different  from  the 
root  of  Lopez  or  Lopezia ;  and  if  fo,  what  are 
the  charadters  of  each  ? 

14.  A  defcription  of  the  fmall  grains  and 
Phafeoli,  with  which  the  Indians  on  the  Coro¬ 
mandel  coaft  fow  their  fields  after  the  rice  har- 
veft,  with  the  minutiae  of  their  cultivation,  efpe- 
cially  the  machines  employed  for  watering  the 
grounds. 

15.  A  tree  or  plant  in  Cochin  China  called 
Tfai,  on  being  fermented  like  Indico,  plenti¬ 
fully  furnifhes  a  green  colored  flour,  which  in 
dyeing  gives  a  lafting  tindture  of  a  fine  emerald  ; 
it  would  be  therefore  worth  enquiring  after  the 
method  of  extracting  the  color,  and  the  addi¬ 
tional  fubftances  employed  in  fixing  it,  and 
what  fluffs  are  beft  fitted  to  receive  the  fame. 

16.  Are  the  ftamina  of  the  Pterocarpus 
Draco,  Lin.  which  is  called  Draco  arbor  ftli- 
quofa  populi  folio,  by  Commelin,  and  Lingoum 
by  Rumph.  Amb.  2.  t.  70.  connedted  or  fepa- 
rate  ? 

17.  Which  genus  of  plants  does  the  true 
Ebony  belong  to  ?  Is  it  an  Afpalathus  ? 

18.  Is  the  Croton  lacciferum,  of  which  cer¬ 
tain  infedts  are  faid  to  make  or  extradh  the  Lac 
or  Gummi  Lacca,  found  in  China  or  Coro¬ 
mandel  ;  and  do  the  infedts  really  employ  the 
plant  for  this  purpofe?  Vid.  fedt.  IV.  18. 

19.  Many  varieties  of  Rice  are  found  in 
India,  as  the  Red  with  red  hulks  ;  the  little 
Rice  fmall  grained,  oblong  and  tranfparent  *,  the 
great  long  Rice  with  round  grains  ;  the  dry 
Rice  which  grows  beft  on  a  dry  foil,  and  re¬ 
quires 
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quires  no  watering  •,  and  the  common  Rice ; 
are  thefe  various  kinds  of  Rice  different  fpecies 
or  varieties  only  ?  The  culture,  chai  afters,  and 
fpecimens  of  each,  if  different,  would  M  ne- 

ceffary.  ,  _ 

21.  There  is  an  elaftic  gum,  caned  *>,orra- 

chio  in  Fortuguefe,  and  Kaoutchuck  in  the 
language  of  the  natives  near  Cayenne  in  South 
America,  of  which  it  is  faid  the  Chinele  make 
^laftic  rings  for  lafcivious  purpofes,  but  here 
ufed  by  furgeons  for  injeCting  liquids,  and  by 
painters  for  rubbing  out  black-lead-pencil  marks. 
Is  this  gum  manufactured  in  India  or  China,  and 
from  what  plant,  and  in  what  manner,  with 
the  different  ufes  it  may  be  applied  to  ?  Is  the 
plant  an  Euphorbia  or  Apocynum  ? 

22.  What  plants  produce  Gum  Myrrh  and 
Gum  Ammoniac,  and  how  are  they  collected  ? 

23.  What  plant  affords  the  Gummi  rubruai 
^{tringens  from  Gambia  ? 


/ 
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SECT.  VI. 

Mineralogy . 

And  join  both  profit  and  delight  in  one 

Creech. 

i.  rip  HE  manner  of  working  mines,  and  the 
methods  employed  in  getting,  breaking 
and  extracting  the  ores ;  the  tools  and  machines 
employed  for  each  of  thefe  purpofes,  are  fub- 
jefits  worthy  of  enquiry.  Is  gunpowder  ever 
tiled  to  blaft  the  Hones  or  ores  ?  The  manner  in 
which  the  ore  or  metal  is  found  under  ground, 
whether  in  perpendicular  veins,  or  in  vicinity 
to  them  \  in  horizontal  flat  ftrata,  loofe  pieces, 
or  in  folid  continued  bodies ;  in  what  kind  of 
(tone,  and  at  what  depth ,  the  means  of  carry¬ 
ing  off  the  water  when  prefent  in  the  mines. 
The  vapors  found  in  them,  whether  mephitic  and 
noxious,  or  inflammable  when  fire  or  light  comes 
in  contadt  with  them. 

2.  The  manner  in  which  white  copper,  re- 
fembling  filver,  is  manufactured,  and  the  vari¬ 
ous  proceffes  whereby  it  is  done. 

3.  The  operations  ufed  in  extracting  the 
metals  from  the  refpedtive  ores,  with  fpecimens 
and  names  of  the  ores,  and  the  places  where 
they  are  procured ;  the  products  yielded  from 
the  ores  by  fufion  \  the  fluxes  added  to  pro¬ 
mote  fufion,  or  the  fubftances  to  prevent  vola¬ 
tilization,  and  whatever  is  fubfervient  towards 

*  Simul  et  jucunda  et  idonea  dicere  vita:. 

Hor. 

refining 


t  89  ] 

refining  of  metals  or  regulufes  *,  with  the  ftruc- 
ture  and  materials  of  the  ovens,  the  fudi  and 
quantities  of  it  employed,  the  time  for  each 
operation,  and  the  preparatory  cautions,  in¬ 
cluding  the  picking,  pounding,  walking,  lin¬ 
ing,  and  uftulating  of  the  ores  *,  and  drawings 
of  the  various  machines  and  tools  uied  1O1  Cadi 

purpofe. 

4.  The  places  from  whence  the  various  gems 
or  precious  ftones  are  procured,  witn  their 
prices  on  the  fpot  *,  the  ground  and  ftrata  where¬ 
in  they  are  found,  and  the  figure  or  form  of 
each  kind  before  being  cut,  whether  determi¬ 
nate  and  general,  or  accidental. 

m  The  manner  of  manufacturing  thofe  im- 
menfe  quantities  of  falt-petre  annually  exported 
from  the  Eaft  Indies  5  the  foil  employed  for 
the  lixivium,  and  the  manner  of  preparing  the 
foil.  Are  any  animal  or  inflammable  iiibnances 
added  to  it  ?  By  what  means  is  lixivium  pre¬ 
cipitated  ?  Is  an  alkali  ufed  for  that  purpofe, 
and  how  is  the  alkali  procured  ?  Is  any  ufe  made 
of  the  remainder  of  the  lixivium  alter  tne  pie- 
cipitation  of  the  faltpetre  ?  Is  the  lixivium 
boiled,  and  infpiffated  by  fire  for  the  cryftal- 
lilation,  or  by  the  heat  of  the  fun  ? 

6.  If  borax  be  artificial,  in  what  manner  and 
from  what  jubilances  is  it  niaue  ?  it  native,  in 

what  ftrata  and  foil  does  it  he  m  ? 

7.  How  far  has  the  knowledge,  value,  and 
ufe  of  metals  extended  amongtt  nations  ? 
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A. 

CETOUS  acid 
Acid  faits  w* 

Acid  in  water  to  difcover  29 

Agallochus  -  -  84 

Agriculture  of  different  coun¬ 
tries  -  — '  7° 

Agate  —  “  47 

Air,  contents  of,  to  difcover 

36 

Alabafter  —  —  44 

Alkali  in  water,  to  difcover 

3° 

Alkaline  faits  -  -  47 

Alphabets  of  different  nations 

67 

Aloe  wood  -  - 

Alum  -  7* 

Amber  and  ambergris 
Amethift  - 
Amianthus  -  - 

Ammoniac  gum,  how  pro¬ 
duced  “  “  87 

Animal  oeconomy,  queries  re- 
fpe&ing  —  — .  74 

Animals,  how  domefticated 

75 

Antimoniated  lead  ore  5^ 
Antimony  and  its  ores  56,  57 
Antiquities,  queries  concern¬ 
ing  —  **  ^7 

Antileptic  powder  for  pre- 
fervmg  birds  —  I3> 

Antifeptic  powder,  fubftitute 
for  -  -  17 


Apis  ^  ~  5 

Aptera  clafs  -  —  6 

Aqua  fortis  -  4^ 

Arbutus,  feeds  of  the,  to  pre- 
ferve  —  2  2 

Ariftolochias  -  75 

Armadilloes  -  78 

Arfenic  —  —  50,  58 

Arfenic  in  water  to  difcover 

35 


84 

5° 

5 1 

46 

45 


Arts,  queries  refpe&ing  70 
Afbeftos  —  —  45 

Afilus  —  —  6 

Afphaltum  -  -  5 1 

Aftroites  or  liar  hones  .  44 
Aftronomy  of  different  nations 

69 

Aurora  boreales  -  74 


B. 

e 

Baking  of  birds  -  18 

Bafaltes  -  -  46 

Bath  ilone  -  -  45 

Beans,  kinds  of  -  85 

Beryl  -  -  47 

Bees  -  ~  5 

Beetles  —  *“  6,  7 

Belemnites  —  ~  44 

Bible,  manufcript  copies  ot,. 

67 

Birds,  how  to  defcribe  12 
Birds,  method  of  preferving 

1 2 

..  bv  the  author  1 7 

j  ■ 

Birds,  oeconomy  of  ~  7 8 

Birds, 
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Birds,  migration  of  -  79 

Births  and  burials  -  76 

Bifmuth  or  tin-glads  -  77 

Bitumen  -  -51 

Bitumen  and  bituminous  bo¬ 
dies  in  water  -  33 

Blackjack  -  -  57 

Black  lead  —  -  57 

Blatta  -  n  4 

Blend  -  -  77 

Blood  done  or  ruddle  -  74 

Boles  -  43 

Bombylius  -  n  6 
Borax  -  -  4  g 

Borax,  bow  procured  89 
Borrachio,  an  eladic  gum  87 
Botany,  queries  upon  84 
Briltol  done  —  46 

Bru elms  -  -  n  3 

Bupredis  -  n  3 

Butterflies,  where  found  4,  8 
-—how  to  be  caught  7 
Byrrhus  -  ~  n  3 
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Cabinet  for  infedls  deferibed 

10 

Calambac  -  -  84 

Calamine  dene  -  37 

Calcareous  earth  in  water  to 
difeover  -  —  32 

— — — —  dones  -  43 

Cantharis  ~~  —  n  2 


Carabus  — 

Carnelian 
Carving,  date  of 
Caflida  - 
Catchup  or  foya 


n  3 
46 
69 

n  3 

73 


Caterpillars,  how  to  feed  8 
Cats-eye  -  —  3.7 

Cellepores  —  -  83 

Cerambyx  -  n  2,  3 

Cerufla  native  —35 

Chalcedony  -  -  q6 


Chalks  and  marles  43 

Chartah  Bhade  Shadah  of 

Bramah  —  -  67 

Chronology  of  different  na¬ 
tions^  -  69 

Chryfalis  of  butterflies  and 
moths,  where  found  8 

Chryffs  -  -  n  5 

Chryfomela  -  n  3 

Cicada  <•«  —  n  4 

Cicindela  -  n  3 

Cimex  -  -  n  4 

Cinnabar  -  -.36 

Cinnamon  tree  —  83 

Circumcidon,  how  ufed  68 
Clays  _  “*43 

Cloathing,  materials  of  7  £ 
Clove  tree  -  85 

Coal  —  _  32 

Cobalt  and  its  ores  -  38 

Coccinella  -  n  3 

Coin,  value  of  -  69 

Coins,  impreffions  of  62 

Coleoptera  clafs  defined  n  2 
Columbo  root  -  85 

Commerce,  queries  concern- 
^  ing  -  -70 

Common  fait  -  49 

Common  fait  in  water,  to  dif¬ 
eover  -  -  3 1 

Conglutinated  ffones  43 
Conops  -  -  n  6 

Copper  and  its  ores  52,  53 
Copper  in  mineral  water  34 
Copper  pyrites  34 

Copperas  done  -  51 

Corals  and  corallines  to  col- 
lea  -  -  26,  83 

—  &c.  to  preferve  from 
injury  -  27 

Cornifh  diamond  46 

Cornu  Ammonis  44 

Cotton,  how  cleaned  from 
feeds  -  -  72 

Crabs  «  —  5 

Cramp 
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Cramp  or  numb-ffifli  80 
Croton  lacciferum  86 

Cruelty  difcouraged  6 

Cryftals  —  ~  4b 

Cryftallized  ffiuor  46 

Cryftallized  fpar  44 

Cubic  ffiuor  —  46 

Cubic  nitre  —  —  49 

Curculio  —  -3 

Cuttle  fifh  «-  83 

D. 

Davis  Captain,  bis  method 
of  preferving  birds  1 3 

_ — - ——  obfervations  on 

the  fame  -  13—15 

Dermeftes  -  n  2 

Diamond  *-»  —  4  7 

Digeffiive  fait  -  49 

Diptera  clafs  —  n  5 
Difeafes  moll  prevalent  74, 

,  76 

Drawings  of  plants,  directions 
for  5  5 

Drawing,  fate  of  -  69 

Dropftone  or  Stalactites  44 
Dyeing  materials  ^  7° 

Dytifcus  ~  n  3 


Engraving  in  ffione 

69 

Entrochus  — 

44 

Ephemera  - 

n  5 

Epfom  fait  — 

5* 

Epfom  fait  in  water, 

to  dif- 

cover  - 

35 

F. 

Fibrous  plafter  ffione, 

or  fi- 

brous  talc  — 

44 

E. 

Eagle  wood 
Earths  in  general 


84 

42 


Earthy  fubltances  in  water,  to 


32 


difcover 
Echini  or  fea-eggs  to  preferve 

19,  83 

Effluvia  of  plants  -  74 


Fire  damp,  what  -  33 

Fifh,  to  defcribe  xiii 

Fifh,  general  oeconomy,  to 
obferve  —  81 

Fifh  to  preferve  n  18 

Fixed  air  in  air,  to  difcover 

38,  40 

Fixed  air  in  water,  to  difcover 

29 

- — — — - miflaken  for  an 

acid  -  -  30 

Flints  -  —  46 

Fluor  -  “46 

Food  in  different  nations, 
queries  upon  74 

Forficula  —  n  4 

Foffils,  directions  in  collect¬ 
ing  —  60 

Foffil  fubltances,  to  difcover 
and  colleCt  -  42 

Foffil  alkali  -  -  47 

Foffil  alkali  in  water,  how 
difcovered  -  30 

Frogs  to  preferve  18 

Fulgora  —  n  4 

Fuller’s  earth  -  43 

G. 


20 

Galena  Plumbi 

56 

Elater  -  - 

n  3 

Garnet  - 

47 

Elephants  — 

77 

Gems  - 

47 

Emerald  -  - 

47 

Gems,  where  procured 

89 

Emery  -  - 

1 

55 

Glafs  copper  ore 

9 

'  4 

54 

Glafs 
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Glafs  hirer  ore  (min.  argent. 

vitrea)  —  53 

Glauber’s  fait  —  49,  51 

Glauber’s  fait  in  water,  to  de¬ 


tect  -  — 

Glimmers  or  daze 
Gold  and  gold  ores 
Granite  -  - 

Grey  copper  ore 
Gryllus  —  n 

Gummi  lacca  - 
Gummi  rubrum  atringens  87 
Gypfum  —  44 

Gypfum  in  water,  to  difcover 

32 

Gyrinus  u  3 


3 1 

44 
52 

45 
54 

4 

81 


H. 

Haematites  or  blood-tone  54 


Heliotrope  —  47 

Hemerobius  —  n  5 
Hemiptera  clafs  —  n  4 

Hippobofca  —  n  5 

Hirundo  efculenta  Lin.  80 

Hiller  —  n  2 

Holothuriae  —  83 

Horn  ore  (minera  argent. 

cornea)  —  -  53 

Hortus  ficcus,  to  make  25 
H  umming  birds  —  80 

Hymenoptera  clafs  n  5 
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Ichneumon  -  n  5 

Idols,  hitories  of  68 

Incrullations  —  44 

Indian  nut  —  85 

Indigo,  manufactory  of  72 
Inflammables  -  5 1 

Infects  to  defcribe  xiii 


In  lefts,  method  of  preferring 

1 

— — — „  .  - -  killing  8,  9 


Infects,  methods  of  fecuring 


from  fmall  vermin  10 
Irifh  Hate  >  -  46 

Iron*  and  its  ores  -  54 

Iron  in  medicinal  waters  34 
Iron  ochre  -  54 

Ificle  or  drop-tone  44 

j. 

Jackal  ^  78 

Jaculatbr  iilh  —  80 

Jafper  —  -  47 

Jerboa  (mus  jaculus  Lin.)  78 
Jet  52 

Journal  of  occurrences  recom¬ 
mended  16 


K. 

Kaoutchuck,  an  elatic  gum 

87 

Ketton  tone  -  45 

Kramer’s  antifeptic  powder 
for  preferring  birds  n  16 
Kuckahn’s  method  of  pre^ 
ferving  birds,  &c.  15 — 17 
. - ■—  obfervations  on  the 


fame  -  15 — 17 

L. 

Lampyris  -•  n  3 
Lapis  Calaminaris  57 

Lapis  Lazuli  —  53 

Lapis  Lydius  —  55 

Lead,  and  its  ores  55,  56 


Learning,  queries  refpecting 

.  67 

Leguminous  feeds  to  preferve 

22 

Leman’s  method  of  preferving 
birds  —  n  15 

Leopards  —  78 

Lepidoptera  clafs  n  4 

Leptura 
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3 

5 

«4 

76 

84 

43 


Leptura  * 

Libellula  — 

Lichen  roccella  — 
Lightening,  efFedts  of 
Lignum  Rhodium 
Lime- hone  — 

Linnseus’s  antifeptic  powder 
for  preferving  birds  16 
Linnaeus’s  method  of  preferv¬ 
ing  feeds  - 

Lizards  to  preferve 
Load-ftone  ~ 

Loam  — 

Lobders  - 

Lopezia  — 

Lucanus  — 

Lues  venerea,  how  cured  76 


23 

38 

55 

43 

6 

86 
n  2 


46 

57 

57 

43 
8  z 

82 


M, 

Madrepores  and  Millepores 

83 

Magnefia  — 

Magnet  - 

Manganefe  — 

Mangoes,  to  preferve 
Mantis  — 

Manufactures, 


5 1 

55 

55 

22 

n  4 


43 
59 

44 

62 


queries  upon 
7° 

Marble  -  ~ 

Marcafite  — 

Marmoroidae  ~ 

Medals,  impreffions  of 
Medicinal  waters,  method  of 
analyzing  —  28 

Meloe  -  n  3 

Mendaeans,  facred  books  of 

68 

Mephitic  air  in  water,  to  dis¬ 
cover  —  -  29 

Mercury  or  quickdlver  56 
Metallic  compound  falts  50 
Metallic  fubdances  in  water 

34 

Metals  -  j  -  52 


Metals,  the  knowledge  of 
their  ufes  -  89 

Metereological  obfervations 
recommended  74 

Micae  or  glimmers  44 

Mill-done  ~  45 

Mineralogy,  queries  upon  88 
Mines,  methods  of  working 

88 

Mocha  done  - 

Mock  lead  -  — 

Mock  ore  ~ 

Mold  common  -* 
Mollufca  - 

Monoculi  — 

Moths,  where  found  4 

. — — —  how  to  be  caught  8 
■  ■  method  of  killing 

them  -  8 

Mountain-blue  -  53 

Mountain-green  —  54 

Mulberry  feeds  to  preferve  22 
Mundic  -  51,  59 

Muriatic  acid  -  48 

Mufca  -  —  n  5 

Mufcadine  of  the  Indies  8? 
Mutilla  —  n  3 

Myrmeleon  —  n  5 

Myrobalans,  &c.  -  84 

Myrrh,  how  produced  87 
Mytilus  Margaritifer  82 


N. 

Naphtha  —  31 

Naphtha  in  water  -  33 

Natrum  —  -  48 

Nautilus  -  -  81 

Necydalis  -  n  3 

Nepa  -  -  n  4 

Neds  of  birds,  neceflary  branch 
of  zoology  —  20 

Net  for  catching  water  infedts 

3 

- - —  for  catching  infedts 

when  dying  -  9 

Neurop- 


I 


Neuroptera  clafs 

n  5 

Neutral  falts  — 

49 

Neutral  falts  in  water. 

to  dif- 

cover  —  - 

3 1 

Nickel 

59 

Nihil  -  ~ 

57 

Nitre,  or  falt-petre 

49 

Nitre  in  water,  to  difcover  3 1 

Nitrous  ammoniac 

49 

Nitrous  acid  — 

48 

Notone&a  - 

n  4 

Nutmeg  tree  ~ 

85 

Nuts  to  preferve  m  their  pods 

n  -> 

Nyftanthes  - 

84 

O. 

Ochres  — 

43 

Oeftrus  “ 

n  5 

Oil  of  vitriol  — 

48 

Onifci  —  — 

82 

Onyx  — 

46 

Opal  —  — 

46 

Ores,  products  of 

-  88 

Ounces  —  - 

78 

P. 

Palm  trees,  kinds  of 

8c 

Panthers  — 

"  78 

Papilio  — 

n  4 

Peacocks  wild  — 

80 

Peas  --  — 

85 

Pedra  de  cobra  - 

75 

Petroleum  - 

5  1 

Petroleum,  or  liquid  bitumen 

33 

Petrefaflions  — 

44 

Phalasna  — 

n  4 

Phafeoli,  kinds  of 

83,  86 

Phryganea  - 

n  5 

Pipe  or  potter’s  clay 

43 

Fix  Judaica  ~ 

5 1 

Plants  to  preferve  and  trans¬ 


port  —  “21 

Plants  to  defcribe  and  draw  xv 
Plants  dried  to  preferve  25 
— — “how  to  take  imprelTions 
of  —  “26 

PI  after  ftone  “  44 

Plafter  of  Paris,  improper  for 
preferving  feeds  24. 

Plate  Hate  -  46 

Platina  -  59 

Polite  arts,  queries  upon  67 

Pompholix  —  57 

Polygamy,  how  employed  75 
Polypes  —  83 

Porcelain  clay  -  43 

Porcelain  blue,  how paintedy3 
Porphyry  -  45 

Portland  ftone  -  45 

Potter’s  lead  ore  —  56 

Pterocarpus  —  86 

Pruflian  alkali  —  n  34 

Ptinus  -  n  3 

Pudding  ftone  —  45 

Pulpy  feeds  to  preferve  22 

Pulfe,  kinds  of  85 

Purbeck  ftone  -  45 

Purple  ftone  -  43 

Purple  of  the  ancients  82 

Pyrites  copper  or  mimdic  54 

Pyrites  iron  -  5 1 

Pyrites  white  or  marcaftte  59 


Q. 

Quadrupeds,  how  to  defcribe 

xii 

Quadrupeds,  oeconomy  of  77 


Quadrupeds  to  preferve  18 
Quartz  —  —  46 

Quickfilver  -  56 

R, 

Raphidia  “  n  5 


Rattle 
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Rattle  fnakes,  enquiries  con¬ 
cerning  *-  8 1 

Ravens  Indian  (BucerosLin.) 

80 

Red  filver  ore  (min.  argent. 

rubra)  -  53 

Regenerated  tartar  —  49 

Refracting  fpar  —  44 

Religious  rites,  queries  upon 

67 

Reptiles,  to  preferve  18 
Rice,  kinds  of  <■=  86 

Rock  cryltal  —  46 

Rochelle  fait  — -  49 

Rotten  Hone  —  43 

Ruby  -  -  47 


S. 


Sal  ammoniac 


fixed 


-  49 

50 

47 


Salts  in  general  — 

Salts,  different  kinds  of,  in 
water  how  detected  3 1 
Salt  petre,  how  manufactured 
in  India  —  89 

Sand  Hone  —  45 

Saphire  ■>-  ->  47 

Sardonyx  —  -  47 

Scarabteus,  chafer  n  2 
Scorpions  —  —  6 

Scotch  pebble  —  46 

Staphylinus  —  n  2 
Sea  cow  -  -  80 

Sea  eggs,  or  echini,  to  pre¬ 
ferve  -  19,  83 

Sea  fowl,  how  to  preferve  1 8 

Sea  fait  in  water,  to  difcover 

Sea  liars  -  -  44. 

Sea  liars,  to  preferve  19 
Sea  weeds  to  be  examined  82 
Seafons,  fucceffions  of  74 
Sedative  fait  -  49 


Seeds,  to  preferve  and  trans¬ 
port  -  2 1 

- in  their  pods 

21 


n 

52’ 

n 


— —  to  be  fown  on  their 
arrival  —  23 

Seeds,  Linnaeus’s  method  of 
preferving  —  23 

Selenites  -  44 

Selenites  in  water,  to  difcover 

Sepia  -  -  82,  83 

Shale,  bafs  or  fhiver  46 
Shells,  to  deferibe  —  xv 
Shells,  to  colled  -  19 

Ship-building  —  7 1 

Shirl  or  cockle  -  46 

Silk,  grey  in  China,  how 
procured  — 

Silpha  —  ~ 

Silver,  and  its  ores 
Sirex  — 

Slates  — 

Smoaky  topaz 
Snakes,  to  deferibe 
Snakes,  to  preferve 
Snakes,  poifonous  bites  of  73 
Snake  Hone 
Spar,  acid  of 
Spars  — 

Speltre  - 

Sphex  - 
Sphinx  —  - 

Spiders  — 

Spirit  of  fea  fait 
Sponges,  to  colled  26, 
Staladites  - 

Star  Hones  — 

Stone  — 

Stones  in  genera! 

Stucco  or  plafier  —  44 

Strawberry  feeds,  to  preferve 

22 

Striated  antimonial  ore  57 
Sulphur  «.  3 1 

H  Sulphur 


n 

n 


81 

2 

■  53 

5 

46 

46 

xiii 

18 


44 

48 

44 

57 

5 

4 

6 

48 

83 

44 

44 

45 

42 
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Sulphur  in  water  -  32 

Swallows,  when  firlt  feen  79 
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5 

44 

49 

49 


T. 

Tabanus  -  -  n 

Talcs  -  — 

Tartar  -  — 

Tartarifed  tartar  - 

Tatack,  a  fpecies  of  grafs  85 
Tea  feeds,  to  preferve  22 
Tek,  what  fpecies  of  wood 

84 

Tenebrio  -  n  3 

Tenthredo  -  n  5 
Tin,  and  its  ores  —  55 

Tin-glafs  —  -  57 

Tin-ilone  —  55 

Tipula  -  -  n  5 

Topaz  -  —  n  5 

Tortoifes,  to  defcribe  xiii 
Tortoifes,  to  preferve  19 
Trade,  queries  refpeding  70 
Tripela,  or  rotten  hone  43 
Tfai,  an  Indian  plant  for  dye¬ 
ing  —  —  86 

Tubipores  -»  -  83 

Turbo  fcalaris  ~  83 

Turf  -  52 


V. 


Vedam,  a  facred  book  of  the 
Bramins  —  -  68 

Vegetable  alkali  —  48 

Vegetable  ammoniac  49 
Vefpa  -  n  5 

Vinegar  —  —  49 

Vitriol  —  50 

Vitriolic  acid  48 

Vitriolated  ammoniac  49 
Vitriolated  tartar  -  49 

Volatile  alkali  «-  48 

Volatile  alkali  in  water,  to 
difcover  —  3Q 

W. 

Wafps  “5 

White  copper,  how  manu- 
•fa&ured  -  88 

White  copper  pyrites  54 
White  filver  ore  (min.  argent, 
alba)  53 

Z. 

Zeolites  —  ■5-46 

Ziment  copper  —  53 

Zinc,  or  fpeltre  -  57 

Zinc  in  medicinal  waters  34 
Zoology,  queries  concerning 


The  END. 
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